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Title & Document Type: 8569A Spectrum Analyzer Operating and Service Manual 
Manual Part Number: 08569-90001 
Revision Date: March 1981 
About this Manual 

We’ve added this manual to the Agilent website in an effort to help you support your 
product. This manual provides the best information we could find. It may be incomplete 
or contain dated information, and the scan quality may not be ideal. If we find a better 
copy in the future, we will add it to the Agilent website. 

HP References in this Manual 

This manual may contain references to HP or Hewlett-Packard. Please note that Hewlett- 
Packard's former test and measurement, life sciences, and chemical analysis 
businesses are now part of Agilent Technologies. The HP XXXX referred to in this document is 
now the Agilent XXXX. For example, model number HP8648A is now model number Agilent 
8648A. We have made no changes to this manual copy. 

Support for Your Product 

Agilent no longer sells or supports this product. You will find any other available 
product information on the Agilent Test & Measurement website: 

www.aqilent.com 

Search for the model number of this product, and the resulting product page will guide 
you to any available information. Our service centers may be able to perform calibration 
if no repair parts are needed, but no other support from Agilent is available. 
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SERIAL NUMBERS 

This manual applies directly to HP Model 8569A 
Spectrum Analyzer having serial prefix number 
2045A. 

For additional important information about 
serial numbers see INSTRUMENTS COVERED 
BY MANUAL in Section I. 
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1-2. This Operation a)nd Service manuali contains 
l^nfbrmation required to install^bperatev test 7 ad- 
^Ijhst, and service / the Hewlfef t-f*ackard Model 
^569A l^ectruni Analyzer. Figure l^i shows the 
instrument and accessories supplied, Tlrs section 
covers itistrument identificat^ion, description, op- 
tions, accesjiories, specifications, and other basic 
information. ^ ( 



through direct instrument control of listen-only 
plotters The HP Model 8569A has an HP-IB 
capability that allows controller interrogation of 
display information \ or controller entry of 
messages and trace oatti. 

I- 9 A MANUAL ORGANIZATION 

1-10. This manual is dividecl into eight sections 
as follows: 



DESCRIPTION 7 

14. The HP Model 8569A Spectrum Analyzer 
7 provides a visual display of RF and microwave 
signals in the frequency domain. Input signal 
amplitude is plotted on the CRT as a function of 
frequency. 

1-5. The HP Model 8569A is designed for 
simplicity of operation7 Most measurements can 
be made using only three controls, once the normal 
settings (marked in green) have jbeen preset. The 
HP Model 8569A has absolute amplitude and fre- 
quency calibration from 10 MHz to 22 GHz. The 
frequency span, bandwidth, and video filter are all 
coupled with automatic sweep time to maintain a 
calibrated display and to simplify operation of the 
analyzer. 

1-6. Internal preselection elimi ..cs rnost 
spurious images and multiple responses to simplify 
signal identification. The preselector also extends 
dynamic range of the analyzer apd provides some 
protection for the input mixer. 



section I, GENERAL INFORMATION, con- 
tains the instrument description and specifications, 
explains accessories and options, and lists recom- 
mended test equipment. 

■ /section II. INSTALLATION AND OPERA- 
7 TION VERIFICATION, contains information 
concerning initial mechanical inspection, prepara- 
tion for uise, operating environment, packaging 
and shipping, and operation verification. 

SECTION III^ OPERATION/ contains detailed 
Operating instructions for operation of the instru- 
ment. ■ 

SECTION IV, PERFORMANCE TESTS, con. 
tains the necessary tests to verify that the electrical 
operation of the instrument is in accordance with 
published specifications. 

SECTION V, ADJUSTMENTS, contains the 
necessary adjustment procedures to properly ad- 
just the instrument after repair. 



SECTION VI, REPLACEABLE PARTS, con- 
1-7. The frequency ranged of the HP Model the information necessary to order parts 

8569A is 10 MHz to 22 GHz in direct coaxial input and/or assemblies for the instrument, 
and 14.5 to 40 GHz when used with the HP Model 



1 151 7A Externa)! Mixer. 

1-8. The HP Model 8569A has a digital display 
with the spectral information contained in either 
of two independent traces. Major control settings 
are annotated on the CRT above the graticule 
area. Signal processing controls for the digital 
display include trace normalization, a maximum 
hold function, digital averaging/and trace storage. 
A hard-copy record of the display may be obtained 



SECTION VII, MANUAL BACKDATING 
CHANGES, contains backdating information to 
make this manual compatible with earlier equip- 
ment configurations. 

SECTION Vlll, SERVICE, contains schematic 
diagrams, block diagrams, component location il- 
lustrations, circuit descriptions, and trouble- 
shooting information to aid in repair of the 
instrurhent. 
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Geheral Information 






1 1t. 

1-12. jSnstrUni^t are listed in 

I Table 1-1. These specifications are the per- 
formance standards or limits against which the in- 
strument is tested- i-2 lists supplemental 

j charact(^rtstici|^?S^ characteristics are 

not Specifications but are typical characteristics in- 
f I eluded as additional information for the user. 
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the CAUTION sign denotes a hazard. 
It calls attention to an operating 
procellure, practice, or the like, which, 
if no/t correctly performed or adhered 
to, could result in damage to or 
destruction of part or all of the 
equilsment. Do not proceed beyond a 
CAUTION sign until the indicated 
conditions are fully understood and 
met. 




NOTE 

To ensurd tliat the HP Moddi) 8569^ 
meets the specih^^ : 

l^ble t-1, performance tests ^Sec- 
tion IV) should be performed 
six months. 

Iia SApETYCONSIDERATiONS 

1-14. Before operating this instrument, you 
should familiarize yoursdf with the safety mark- 
ings on the instrument and safety instructions in 
this manual. This instrument^ manufac- 

tured and tested according to international safety 
standards. However, to ensure safe operation of 
the instrument and personal safety of the user and 
service personnel, the cautions and warnings in , 
this manual must be foUbwed. Refer to page 1-1 
for summary of safety cohsideratibns. Refer also 
to individual sections of this manual for detailed 
safety notation concerning the use of the instru- 
ment as described in those individual sections. 



1-16. Service 

1^17. Although this instrument has been manufac; 
tured in accordance with international safety stan- 
dards, this manual contains information, 
feautioiisi and warning?^ wh must be followed to 
insure safe operation and to keep the instrument 
safe. Service should be performed only by 
qualified service personnel, and the following war- 
nings should be observed: 

i». ' ■ ' ■ , ^ 

|WARNINGS| 

Any maintenance or repair of the 
opened Instrument under voltage 
should be avoided as much as possi- 
ble, and when Inevltablei should be 
carried out only by a skilled person 
who is aware of the hazard involved. 

Capacitors inside the Instrument may 
still be charged even if the instrument 
has been disconnected from its 
source of supply. 



f 






1-15. Safety Symbols 

A Instruction manual Symbol: the apparatus will 
be marked with this symbol when it is necessary 
for the user to refer to the instruction manual in 
order to protect the apparatus against damage. 




Indicates dangerous voltages 

' ) 

Earth terminal 



) 



) 



liUA R Ml NP k WARNING sign denotes a hazard. 

It calls attention to a procedure, 
practice, or the like, which, if not 
correctly performed or adhared to, 
could result in injury or loss of life. 
Do not proceed beyond a WARNING 
sign until the indicated conditions are 
fully understood and met. 



Make sure that only fuses with the 
required rated current and of the 
specified type (normal blow, time 
delay, etc.) are used for replacement. 
The use of repaired fuses and the 
short-circuiting of fuseholders must 
be avoided. 

I , 

, s • 

When it Is likely that the protection 
has been impaired, the/ Instrument 
must be made inoperative and be 
poured against any unintended o|> 
eratlon. 

If this Instrument is to be energized 
via an auto-transformer (for voltage 
reduction) make sure the common 
terminal Is connected to the earthed 
pole of the power source. 
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BEFORE SWiTCft^ING ON THE IN- 
STRUMENT, the protective earth ter- 
minale of the instrument must be 
connected to the protective conduc- 
tor of the mains power cord. The 
mains plug shall only be inserted in a 
socket outlet provided with a protec- 
tive earth contact. The protective ac- 
tion must not be negated by the use of 
ah extension cord (power cord) with- 
out a protective conductor (ground- 
ing), (grounding one conductor of a 
two conductor outlet is not sufficient 
protection. 

Any interruption of the protective 
(grounding) conductor (inside or 
outside the instrument) or discon- 
necting the protective earth terminal 
is likely to make this instrument 
dangerous. 



CAUTIONS 



BEFORE SWITCHING ON THIS ijN; 
STRUMENT, make sure Instrument’^ 
ac input is set to the voltage# the ac 
power source (sbe Figure 2-f). 

BEFORE SWITCHING ON THIS IN- 
STRUMENT, make sure the ac line 
fuse is of the rb^uired current rating 
and type (normal-blow, time delay, 
etc.). ; 



. .... 

1-18. INiSTRUMENTS COVERED BY 
MANUAL 






1-19. Serial Numbers 



rt' 



1 -20. Attach^|;|b the of each s^ctibn of i<our 

instrtijnent is a ^feiial number plate (Figure 1-2). 
The serial number is in two phicts. The first four 
digits and letter are the serial niifnber prefix; the 
, |last five dibits are the suffix. 'Jhe prefix is the same 
for all identical instruments j it changes only when 
a change is made to the instrument. The suffix, 
however, is assigned sequentially and is differerii 
for each instrument. The contents of this manual 
apply to instruments with the serial number prefix- 
(cs) listed under SERIAL NUMBERS on the title 
page. 



SERIAL NUMBER 
PREFIX SUFFIX 




Figure 1~2. Typical Serial Number Plate 

■■ i 

1 -21 . Manual CKanges Supplement 

'.^V. ; ’ 1 

1-22. An instrument manufactured after the 
printing of this manual may have a serial number 
prefix- that is ^ n^^ listed on the title page. This 
u?^l|sted serial number prefix indicates the iristru- 
riieht is different from those described in this 
v; manual. The manuaf for this newer instrument is 
accompanied by a yellow Manual Changes supple- 
mljnt. This supplement contains ‘change informa- 
ti(irt - that explains how to adapt the manual to the 
nejver instriim^^t. 

1-23. in addition to change information, the sup- 
plement may contain information for correcting 
err^)rs in the manual. To keep this mianual as cur- 
rent and accurate as possible, Hewlett-Packard 
recommends tli^t you periodically request the 
latesit Manual Changes supplement. The supple- 
ment carries a mlmual identification block that in- 
cludes the model number, print date of the 
manual, and manual part number. Complimen- 
tary copies of the supplement are available from 
Hewlett-Packard. Addresses of Hewlett-Packard 
offices are located at the back of this manual. 

\'-V' \ 

1-24. Manual Backdating Changes 

1-25. Instruments manufactured before the prin- 
ting of this manual have been assigned serial 
number prefixes Other than those for which this 
manual was written directly. Manual backdating 
information is provided in Section VII to adapt 
this manual to any such earlier assigned serial 
number prefix. 

1-26. This information should not be confused 
with information contained in the yellow Manual 
Changes Supplement, which is intended to adapt 

, , 1-3 
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140. ACCESSORIES SUPPLIED 

1-41. Figure 1-1 shows the HP Model 8569A 
Spectrum Analyzer and liile power cord. Two 50- 
ohm terminations (HP Model 11 593 A) are also 
supplied. One termination is connected to the 
front-panel EXT MIXER port and the other, to 
the rear^panel 1st LO OUTPUT port. 



1-42. EQUIPMENT AVAILABLE 



1-30. Option 002 

1-31. Option 002 deletes the two most narrow 
RESOLUTION BW settings, .3 kHz and .1 kHz, 
provided on the standard instrument. 

1-32. Optloh400 

1-33. Option 400 permits operation on 50, 60, 
and 400 Hz mains. All specifications are identical 
to those of the standard HP Model 1J569A except 
for operating temperature range and power re- 
quirements (see Table 1-1). 

' I ' 'li ' 

1-34. Option 908, Rack Flange Kit 

1-35. Option 908, HP Part Number 5061-0078, 
includes flangesj and hardware requireq| to mount 
the HP Model l|l569A in an equipment rack with 
horizontal spacing of 482.6 mm (19 in.). See 
^ Figure 2-2 for installaiion procedure. 

t ■ . ' ' ' 

1-36. Optioii 913, Rack Flange/Front Handle 

Kit ^ , I' . ■ 

1-37. Option 913, HP Part Number 5061-0084, 
combines a Front Handle Kit with Option 908, 
Rack Flange Kit. See Figure 2-2 for installation 
procedure. ^ 

\ ' ' ' 

, ■ . I ■ ^ 

1-38. Option ilO, Additional Operation arid 
Seivice Manual. V 



1-43. Service Accessories 

1-44. A Service Accessories Package ii^ available 
for convenience in aligning and troubleshooting 
the spectrum analyzer. The Service Accessories 
Package is shown in Figure 1-3. The package may 
be obtained from Hewlett-Packard by ordering 
HP Part Number 08569-60035. 



1 -45. Measurement Accessories 



1-46. HP Model 11517A External Mixer. This 
mixer extends the frequency range of the HP 
Model 8569A to 40 GHz. Transition sections (HP 
Models 11518, 11519A, and 11520A) are available 
to adapt the HP Model 1 1517A External Mixer to 
standard waveguide sizes. 

1-47. HP Model 197A, Option 006 Oscillo- 
scope Camera. This camera can be used with the 
Model 8569A to make a permanent record of 
measurements. 

1-48. HP Model K01-8569A Transit Case. 

This case protects the 8569A and provides a 
storage compartment for cables and reference 
material. 

/ , . , I ■ \ . 

1-49. RECOMMENDED TEST lEQUIPMENT 




1-39. pne addk^^^ and Service 1-50. Equipment requircdforoperationverifica- 

Manual is provided for each Option 910 ordered. tion, performance tests, adjustments, and 

\ troubleshooting of the HP Model 8569A is listed in 

To obtain Option 91() after shipment Mtheinstru- Table 1-3. Other equipment may be substituted if 

ment, specify the nidnual part nuihb^r printed on it meets or exceeds the critical specifications listed 

the title page of tfie mS^niial. in the table. 
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Table 14. Specifications ( 1 of 3) 



SPECiFICATIONS 



FREQUENCY SPECIFICATIONS 

FREQUENCY RANGE 

Internal mixer 0.01 to 22 GHk 

Covered in six ranges selectabta by Frequency Band 
pushbuttons (in GHz): .01 to 1.8; 1.7 to 4.1; 3.8 to!8.5; 
5.8 to 12.9; 8.5 to 18; 10.5 to 22. 

External mixer, HP 11517A, Opt. E03, 14,5 to 40 GHz 
Covered in two ranges selectable by Frequency Band 
pushbuttons (in GHz): 14.5 to 26.6 (6+ harrnonic 
mode); 22.9 to 40 (10+ harmonic mode). , 

FREQUENCY ACCURACY 



Tuning Accuracy 

The overall tuning accuracy of the digital frequency 
readout in any span mode: 

Internal mixing 

[, ±(5 MHz or 0.2% of center frequency, whichever 

i is greater, + 20% of frequency span per division) 

\ Externaimixlpg ) 

\ ±(0.7% of center frequency +20% of frequency 

span per division) f 

CRT digitai readout resolution (included^ih tuning 
accuracy) 

Internal mixing, 100 kHz; external mixing, 1 MHz 



FREQUENCY SPANS 

(on a 10 division CRT horizontal axis) 



1.7to 22GHz 

Multiband span of spectrum from 1.7 to 22 GHz in one 
sweep. The frequency (position) corresponding to the 
tuning marker is set by the Tuning control and in- 
dicated by the digital frequency displays on the front 
paneland the CRT. 

Full Band 

Displays spectrum of entire Frequency Band 
selected. Xunlng marker displayed in Full Band mode 
(becomes center frequency when Per Divison mode Is 
selected)., Marker frequency is given on the digital 
displays. 

Par Division 

Eighteen callbfated spans frofin 1 kHz/DIv to 500 
MHz/DIv in a 1, 2, 5, 10 sequence, In “F” position the 
entire Frequency Band selected Is spanned. 

Span width accuracy 

The frequency error for any two points on the display 
' for spans from 50b MHz to 20 kHz/DIv (unstabilized) Is 
less than +5% of the indicated separation; for 
stabilized spans 100 kHz/DIv arid less, the error Is 
Iqssthan ±15%. 

Center Frequency 

The center frequency represented by the CRT is in- 
dicated by the digital frequency displays on the front 
panel and the CRT. 



ZeroSpan 

Analyzer becomes a manually tuned Receiver (for tl^e 
time domain display of signal modulation) .set tc the 
frequency indicated by the digital frequency 
displays. 

SPECTRAL RESOLUTION AND STABILITY 

Resolution Baridwidths 

Resolution (3 dB) bandwidths from .1 khz to 3 MHz in 
1 , 3 sequence. Bandwidth, may be varied Independent- 
ly or coupled to Frequency Span/piv control. Op- 
timum coupling (convenient ratio of Frequency 
Span/DIv to Resolution Bandwidth) is indicated by 
alignment of markers (► -s) on both controls. 

Uncoupled, the controls for Frequency, Span/Div and 
Resolution Bandwidth, may be independently set so 
any resolution bandwidth (3 MHz to ,1 kHz) may be 
used with any span width (F and 500 MHz to 1 
kHz/Div). Analyzer is calibrated if UNpAL is not 
displayed. 

Resolution Bandwidth accuracy 

Individual resolution bandwidth 3 dB, points: 

< ±15%. 

Selectivity: (60 dB/3 dB bandwidth ratio) < 15:1 for band- 
widths 3 kHz to 3 MHz; < 11:1 for bandwidths .1 kHz 
to 1 kHz. 

Stability 

Total residual FM 

Stabilized: < 100 Hz p-p in 0.1 sec, .01 - 4.1 GHz 
Unstabllized: < 10 kHz p-p in 0.1 sec, .01 - 4.1 GHz 
(Fundamental mixing) 

Stabilization range: First LO automatically stabilized 
(unless auto stablllzens OFF) for frequency spans 
100 kHz/Div or less. 

Noise sidebands: At least 75 dB down, greater than 
‘ 30 kHz from center of CW signal when set to a 1 
kHz Resolution Bandwidth arid a 10 Hz (.01) Video 
Filter (fundamedtal miking). ■ 

Video Filter 

Post detection low-pass filter used to average 
displayed noise for a smooth trace. Nominal settings 
are given as decimal fractions of the Resolution 
Bandwidth: OFF, .3, .1, .03, .01,, and .003. A 1 Hz 
NOISE AVG (noise averaging) setting Is provided foir 
noise level measurement. 



AMPLITUDE SPECIFICATIONS 



AMPLITUDE RANGE — internal mixer 

(Amplitude specifications for the HP 8569A, Spectrum 
Analyzer with the HP 11517A, Opt. E03, External Mix^ 
er are given near the end of Table 1-1 .) 

Measurement range: 

Damage levels: 

Total RF power: +30 dBm (1 watt) 
dc or ac (< < 50n source impedance): 

OV with 0 dB Iriput attenuation (1 amp); ± 7V 
with a: 10 dB Input attenuation (0.14 amp) 
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Tabll Ul HP Model 856 9 A Specifications (2 of 3) 



Peak pulse powe^: ^ ^ 

-j-SO dBrn (<10/i8ec. pulse width, 0.01 % duty 
cycle), ^20' dBatteiituation 



Gain compression: 

< 1 dB for - 7 dBm Input level With 0 



B attenuation. 



li 



Avdrage noise level. . i.. , . ^ .u 

Sensitivity (minimum discernible signal) is given by the 
signal level which is equal to the average noise level, 
causing approxlmate[ly a 3 dB peak above the noise. Max* 
Imur^i average noise level with 1 kHz Resolution Band 
width (0 
given in 



(dB attenuation and 0.003 (3 Hz) video filter) is 
he table below: 





Frequency 

laanid(GHz) 


Ffirst IF 
irii MHz 


Harmonic 

Mode 


Avg. Noise Level 
(dBm) 


, .01*1.8 


i >050 


1 - 


-113 


"^7*4.1 


CM 

CO- 


1 - 


-110 


3.8-8.S ^ 


321.4 


2 - 


-107 


5.8*12:9 


321.4 


3 - ■ 


-100 


8.5*18 


321.4 


4 + 

■ / 


>-95 


10.5*22 


321.4 


5 - 1 - 


-90 



I Reference Level ^ 

Reference Level range: 4-60 dBm^ to - 1 dBm in 10 
dB steps and continuous 0 to -12 dB calibrated 
vernier. 

Reference Level accuracy: 

With Sweep TIme/DivIslon control in Auto setting, the 

optimum sweep rate is selected automatically for any 

combination of Frequency Span/DIv, Resolution 
Bandwidth and Video Filter settings. Thus, the Auto 
Sweep setting insures a calibrated amplitude display 
within the following limits: 

Calibrator output 

-lOdBm ±,0.3dB 
. 100 MHz ±10 kHz 

Reference Level variation (Input Attenuator at 0 
dB) 

10 dB steps, + 20“C to + SCC: 

- 10 to - 70 dBm: < .-fc 0.5 dB 

- 10 to - 100 dBm: < ± 1 .0 dB 

-lOto -^70dBm: < ±1.0 dB,0“Cto +55“C 

Vernier (0 to ~ 12 dB) continuous: Maximum error 
' < ±0.5 dB, when read from Reference Level Fine 

control. 

Input Attenuator (at preselector input, 70 dB range 
in ilOdB steps) 

Step size variation: 

0 to 60 dB, 0.01*18 GHz: <±1.0 dB 
, 0 to 40 dB, 0.01*22 GHz: <±1.5 dB 
Maximum cumulative error: 

Olo 60 dB, 0.01*1J3 GHz: < ± 2.4 dB 
0 to 40 dB, 0.01*22 GHz: < ± 2.5 dB 

Frequency Response (with 0 or 10 dB of Input 
Attenuation) 

Frequency response includes input attenuator, 
preselector and mixer frequency response plus 
mixing rtiode gain variation (band to band) and 
assumes preselector peaking. 



Frequency Band (GHz) 


Frequency Response 
(±dBMAX.) 


.01*1.8 


1.2 


1.74.1 


1.5 


3.8-B.5 


2.5 


5.8-12.9 ‘ 


2.5 


8.5-18 


3.0 


10.5*22 


4.5 



Switching between bandwidths: 3 MHz to 300 kHz, 
< ± 0.5 dB; 3 MHz to 0.1 kHz, < ± 1 .0 dB. 

f 

Calibrated display r4nge 

Log expanded from reference leyel down: 

70 dB with 10 dB/Div scale factor i 

40 dB with 5 dB/Div scale factor 
16 dB with 2 dB/Div scale factor 
8 dB with 1 dB/Div scale factor 

Linear: Full scale from 0.56 /xV (-112 dBm across 50 
ohms to224 v6lts(-l-60 dBm)i in 10 dB steps and con- 
tinuous 0 to -12 dB vernier. Full scale signals in 
linear translate to approximately full scale signals in 
the log modes. 

Display accuracy 

Log: < ±0.1 dB/dB but not more than ±1.5 dB over 
70 dB display range. 

Linear: < ± 3% over full 8 division deflection 

Residual responses (no signal present at input): 

With 0 dB Input attenuation and fundamental mixing 
( 0.01 to 4.1 GHz): < -90 dBm. 

Signal Identifier: 

Provided over entire frequency range and in all Fre- 
quency Span/ DIv. settings. Correct response is a 2 
MHz shift to ^left/and approximately a 6 dB lower 
amplitude. (Reads incorrectly for 100 MHz CAL OUT- 
PUT Signal.) 



SWEEP SPECIFICATIONS 
SWEEP TIME 

Auto: sweep time Is automatically controlled by Fre- 
quency Span/Div, Resolution Bandwidth and Video Filter 
controls to maintain an absolute amplitude calibrated 
display. 

Calibrated Sweep times: 21 internal sweep times from 
2/isec/Div to 10 sec/DIv In 1, 2, 5 sequence. Sweep time 
accuracy ±10% except for 2, 5, and 10 sec/Div, which 
are ±20%. Swept frequency modes use sweep times 2 
msec/Div through 10 sec/Div. When operated as a fixed 
tuned receiver (Zero Span) the full range of sweep times 
(2 /isec to 10 sec/Div) may be used to display modulation 
waveforms. Sweep times that are too fast or tOo slow for 
the Resolution Bandwidth, Frequency Span/Div, and 
Video. Filter settings (producing an uncalibrated display) 
are Indicated by an UNCAL warning on the CRT. Sweep 
times s2 msec/DIv (s msec/Div when In Max Hold, 
Digital Averaging, or INP-B-A Normalization) produce a 
mixed mode display with analog traces and CRT control 
readouts on the CRT. 



1 1nput lewol not to exceod ■♦■30 dBm damage level. 
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Table 1-1. HP Model 85 69 A Specifications (3 of 3) 



GENERAL SPECIFICATIONS 
TEMPERATURE RANGE: 

Operating 0“C to 
Storage - 40° Cto + 75°C. 



i V. 



HUMIDITY RANGE (OpOrdting): 

' <95%R.H.0°Cto4-4^^^^^ 



JEMI: ■ , , 

Conducted and radiated interference is in complience 
with MID-STD 461A, Meth#s CE03 and Re02, CISPR 
publication 11 (1975) and/ Messernpfaenger- Postver- 
fuegurig 626/527/79 (Kehnzelchnung Mit F- Nufri' 
mer/Funkschutzzeichen). ^ ; 

POWEA REOUIREM^NTS 

48-66 Hz, ;100, 120, 200 or 240 volts (-10% to +5%); 220 
VA maxirhum. Fan cooled. 



DIMENSIONS 



j 458 mm wide: 188 mm JvSgh, 565 mm deep (18 In. x 
7 3/8 in. X 22 1/4 in.) ' 




' (S65 mm (22.26 in.) - 



isiDEim; 



E 






WEIGHT: 

Net: 29.1 kg(64 Ibs.)^ 

Shipping: 40.9 kg (90 lbs.) 



^Input level not to eitceed 4 137 dB^V damej^e levol\ 



115I7A, Opt. E03 EXTERNAL MIXER ; 

When used with the HP 8599A for operation 
: in waveguide 14.5 to 40 GHz: 



MEASUREMENT RANGE 

Maximum waveguide input: Satiimtion (gain kiompreS' , 
Sion < 1 db), -15 dBm; Damage Level > O .dBrri or O.t ’ 
erg/ ' ■ ' ■ " /■, ■''' ' 

: 

"Sensitivity;, „■/ . 

(Average noise level in a 10 kHz Ip bandwidth) ' 

14.5- 18GHz< -80dBm 

18^26.5 GHz < -70 dBm / \ 

26.5- 40GHZ < -60dBm / 

Typical sensitivity is 10 dB better for each band. 



STANDARD OPTIONS AVAILABLE 



PPTIONOOI A 

Comb Generator 

; Frequency Accuracy: ± 0.005% 



6ption 002 






Deletes .3 kHz and !1 kHz resolution BW settings. 

All specifications identical td standard HP 8569A 
except: 

Spectral Resolution and Stability 

Resolution Bandwidths: Resolution (3 dB) band- 
widths from 1 kHz, to 3 MHz in a 1, 3 sequence. 

Selectivity: (60 dB/3 dB bandwidth ratio) <15:1 for band- 
widths 1 HHz to 3 MHz. ' ^ 

Stability / 

Total Residual Fiyi j 

Stabilized; <200 Hz p-p in0.1 sec/ .01— 8. 5 GHz 

OPTION 400, 400 Hz POWER SUPPLY 

Permits operation bn 50, 60, or 400 Hz mains. 

All specifications identical to standard HP 8569A 
except; 

GENERAL SPECIFICATIONS 

Temperature range (operating): 50-60 Hz 0°C to 40"C 
^ ) ' 400 Hz 0"Cto55”C 

Power requirements: SO, 60,. or 400 Hz; 100, 120, 200, or 
24o volts (-10% to +5%); 220 VA, maximum. Fan 
cboled. 
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Table 1-2. HPMMel 8569 A Supplemental Chqrdcteristics ( 1 of 4) 



supplemental CHA|ACTER|CTICS y. A /' 

NOTE: Valufis in this tabl^ are not specmcations but are typical characteristics ^in- 
cludod for us6r infofmatioh. 




FREQUENCY CHARACTERI^ICS 
FREQUENCY SPANS 
1.7 to 22 GHz 

When this mode Is selected the analyzer displays the 
entire spectrum from 1.7 to 22 GHz. A MHz Resolu^ 
tion Bandwidth, 9 kHz Video Filter, and 100 msec/dlv 
Sweep Time are automatically selected. 

Full Band 

When selected by panel pushbutton, analyzer 
displays spectrum of Frequency Bapd chosen. This 
automatically selects a ^ MHz Resolution bandwidth 
and a 9 kHz Video Filter. Sweep Tirr^e/DIv varies from 
approximately 10 mse.’; to 100 mseri/div deperiding on 
which Frequency Band Is chosen., Tuning marker fre- 
quency (position) indicates where analyzer tuning will 
be centered if a Per Division span mode is chosen. 

Per Division 

In "F” position (full band), the ehtire range of the Fre- 
quency.Band selected is spanned, thus allowing the 
use Of Resolution Bandwidth and VIOeo Filter set- 
tings other than those chosen when the Full Band 
pushbutton Is depressed. Center frequency of the 
aihaiyzer’s display is set by the tuning control and in- 
dicated by the LED readouts. The Frequency CAL 
control to the right of the display window on the front 
panel Is used to set the LED readout to agree with the 
actual center frequency of the CRT display (normally 
set using the 100 MHz CAL OUTPUT as a 0.100 GHz 
frequency reference). 

Out-of-range blanking 

The out-of-range portion of the CRT trace Is auto- 
matically blanked whenever the analyser is swept 
beyond a band edge. 

RESOLUTION 

Bandwidth Ranges 

See Figure 1 for curves of typical analyzer resolution 
using different IF bandwidths. 

IF Bandwidth shape: 

Approximately gausslan (synchronously tuned, 4- 
pole filter) ' 

Frequency drift (fundamental inixing, .01-4.1 CNz) long 
term 

At fixed copter frequency after 2 hours warm-up: 

Stabiilzed <± 3, OkHz/10 minutes 
Unstablllzed <*25 kHz/10 minutes 



With Temperature Changes: 

Stabilized <10kHz/"C 
Unatablilzed <200kHz/“C 
Auto stabilizer may be disabled In narrow spans 
(< 100 kHz/piv) by depressing front panel 
pushbuttori switch to “OFF^^ 

WOEOFILtEn '\ 

Video Filter baridwidtlTS typically ±20% of nominal 
value. \ 




lOMMt 



Figure 1. lypical Spectrum Amu^zer Resolution 

INTERNAL PRESELECTOR 



Frequency Range 


Description 


R^jecliort 


0.01 to 1.8 GHz 


Low-pass filter 


> 50 dB above 
2.05 GHz 


1.7 to 22 GHz 


Tracking YIG 

tuned filter 

1 

■ , /■ 


> 70 dB greater 
than 642.8 MHz 
from center of , 
pass band 1.7 
toIBGHz. 
>60dBfrom 18 
to 22 GHz 



TRACKING PRESELECTOR 
Preselector skirt roll-off: Characteristics qf q three-pole 
filter (nominally 18 dB/octave), 3 dB banp^idth typically 
varies from 25 |yiHz (at 1 .7 GHz) to 70 MHz (at 22 GHz). 
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Table 1~2. HP Model 85 69 A Supplemental Characteristics (2 of 4) 



NOTE: Values in this tabie are not specifications but are typicai characteristics in- 
ciuded for user information. 



AMPLiTUDE CHARACTERiSTiCS 

DYNAMIC RANGE 

Maximum power ratio of two signals simultaneously 
present at the input that may be measured within the 
limits of specified accuracy, sensitivity and distortion 
(i.e., spurious responses): G.01 tu 22 GHz > 70 dB. 

Spurious responses: (Input attenuator set to 0 dB) i 



Second harmonin distortion 

Fwqusncy Rang* Input Power 

0.01- 1.8 QHz -35 dBm 

1.7-22QHZ I -lOdBm 
*May be below average noise levei 



Ralativa Diatortlon 

<-70dB ) 

< r-100dB* "I , 



- 

SLitt- 

vVx 10.B-22.0 GH» 

V ^ 8.S-18.b GH» 



|XX!V^1.7-4.1GH* 



Saniltivity 

110- linlOOHiBW) — — 
2nd Order Prodiicti ■— — 

120 - 3rd Order Products 



Third ord I i i ic; n i o dulation 



1,7 to 22 GHi (2nd and 3rd order) 

I SIflnal Separation >100 MHi 

-80 -70 -60 -50 -40 -30 -20 v-10 0- +10 +20 +30 

Mlaar Level 

Mixer Level" Input iigi|al - RF Input Attenuation 
'Input lignal abovB -7 dBm may uuw gain comprnilon. 



Frequency 

Range 

0.01-22 QHz 

1.7- 12.9 GHz 

1.7- 22QHZ 



1 Two Input Signal* With 
Total Powar I Signal Sep. 



-30 dBm 
- 10 dBm 
- 10 dBm 



50 kHz 
70 MHz 
100 MHz 



* May be below average noise level 



Relative 

Diatortlon 

<-70dB 

<-1Q0dB* 

<-100dB* 



Figure 2. Optimum Dynamic Range Chart 



For typical harmonic and third order intermodulation 
distortion, see Flgui^e 2. 



Image and Multiple Responses: 



Frequancy 
0.01-1.8 GHz 
1.7-18 GHz 
18-22 GHz 



Imaga 

(out of band) 

<-50dB 

<-70dB 

<-60dB 



Mliiltipl* 

(ln»bandi 

non-existent 

<-70dB 

<-60dB 



AMPLITUDE ACCURACY 

The overall ampliiude accuracy of a 'neasurement 
depends on an analyzer’s performance and the measure- 
ment technique used. Applying IF substitution 
eliminates errors caused by the display, bandwidth 
variation, scale factor and input attenuator step size. 
Only IF gain variation (ref ererice level change with input 
attenuation constant; < ±0.5 dB), calibrator amplitude 
(< ±0.3 dB), and frequency response remain. In brief, IF 
substitution minimizes error by minimizing control 
changes from the reference measurement (e.g., 
calibration). 

For measurements in the Frequency Bands covering 1.7 
to 22 GHz that don’t require the best possible accuracy, 
the front panel preselector peak may be left centered in 



Noise Ratio (Remlution Bandwidth = 100 Hz) dB Maximum 
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Table 1-2, HP Model 85 69 A Supplemental C^^ (3 of 4) ^ 

^ — i— ii— i"i— — 

NOTE: Values in this table are not specifications but are typical characteristics in- 



cluded for user information. 



its "green” seating. Best amplitude accuracy is obtained 
by peaking the preselector at the frequency of interest. 

Reference Level Variation (For any change of scale fac* 
lor): < ± 1 dB. 

FREQUENCY RESPONSE AND AVERAGE 
NOISE LEVEL 

For typical frequency response and average noise level 
versus input frequency, see Figure 3. 



no - 
m 




-iao 



, 3 0 U 10 12 ' 14 10 11* '-*0 'i'i 

FHGQUENCY lOMr I ' 

Figure 3. Typical F requency Response and ^ 
y! verage Noise L evel Versus Input Frequency ^ 

SIGNAL INPUT CHARACTERISTICS 

INPUT SOU 0.01 TO 22 GHz 
Input connector: Precision type N female 
Input impedance 

Input attenuator at 0 dB: 50 ohms nominal 
SWR: <1.5 0,01toi.8GHz 

<2.0 1.7 to 22 GHz (at analyzer tuned 
frequency) 

Input attenuator at 10 dB or morii: 50 ohms nominal 
SWR: <1.3 0.01to1.8GHz 
<2.0 1.7 to 22 GHz 

'i ' ' 

LO Emission (2.00 to 4.46 GHz): 

< -60 dBm 0.01 to 1.8 GHz 
<- 80 dBm 1.7 to 22 GHz 



Input Protection (For input signals from .01 to 22 GHz) 

0.01 to 1.8 GHz Frequency Band: Internal diode 
limiter. 

1.7 to 22 GHz Frequency Bands: Saturation of YiG 
filter (preselector) occurs at total input signal power 
levels below input mixer damage. 

EXTERNAL MIXER INPUT 

SMA female connector Is a port for LO power transfer, 
bias current and IF return. 

SWEEP CHARACTERISTICS 

SWEEP SOURCE 

Manual: Sweep determined by front panel control: con- 
tinuously settable across CRT in either direction. 

External: Sweep determined by 0 to -i-IOV external 
signar applied to External Sweep Input on rear panel. 
Blanking is controlled by, signal at Blanking Input. 
Operation in Digital Storage Display mode with External 
sweep requires a Retrace signal Input to rear panel 
Retrace Input connector, 

Internal: Sweep generated from internal sweep 

generator. 

SWEEP TRIGGER 

Free Run: Sweep triggered repetitively by internal 
source. 

Line: Sweep triggered by power line frequency. 

Video: Sweep Internally triggered by detected waveform 
of input signal (signal amplitude of 0.5 division peak-to- 
peak required on CRT display). 

Trigger Level: Sets the level of the sweep trigger signal, 
whether it is the displayed trace (Video mode) or an ex- 
ternal trigger input (Ext mode). 

External Trigger: Sweep triggering determined by signal 
input (between + 1 and + 10 volts) to rear panel BNC 
connector. 

Single: Sweep triggered or reset by front panel 
Start/Reset pushbutton. 

Start/Reset: Triggers sweep In Single sweep mode. Can 
also reset any internal sweep to left edge of display. 
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Table 1-2. HP Model 85 69 A Supplemental Characteristics (4 of 4) | 

SUPPLEMENTAL CHARACTEm^^ 

NOTE: Values in this table are not specifications but are typical characteristic's in- 
cluded fbr user information. 



REAR PANEL INPUT AND OUTPUT 
CHARACTERISTICS 



<0.5V, blank (retrace) level >2V. Input Impedance is 10 
kohms. 



Plotter Interface 

Log: <0.1 dB/dB, max error < 1 dB 
Linear: <0.1 division 

X, Y, and Z Axis Outputs: These outputs are compatible 
with and may be used to drive all current HP XY 
recorders (using positive pencoils or TTL peniift input) 
and CRT monitors. 

Horizontai Sweep Output (X axis): A voltage proportional 
to the horizontal sweep of the CRT trace which ranges 
from - 5V for the left graticule edge to + 5V for the right 
graticule edge. Output impedance is 5 kohms. 

Verticai Output (Y axis): Detected video output propor- 
tional to verticai deflection of the CRT trace. Output in- 
creases 100 mV/div frorn 0 to 800 mV (from a 50 ohm 
source) for a full 8-division deflection. Output im- 
pedance is 50 Ohms. 

Blank (Peniift or Z axis) Output: A blanking output, 15V 
from 10 kohms, which occurs during CRT retrace or 
when sweeping beyond band edges. Otherwise output is 
low at OV with a 10 ohm output impedance for a normal 
or unblanked trace (pen down). 

Blanking input: Permits remote Z axis control of CRT 
with TTL levels: normal < 0.5V or open circuit, blank 
>2V. Input impedance is 10 kohms. Note that in Digital 
Storage mode. Blanking input does not directly blank 
the CRT; instead it sets blank bits in the trace memory 
so that the appropriate parts of the trace are blanked 
during the CRT refresh cycle. 

Caution: maximum input is ± 40V. 

External Sweep Input: When the front panel Sweep 
Source switch is set to the EXT mode, a 0 to 10V ramp 
will sweep the analyzer through the frequency range 
determined by front panel Tuning and Frequency 
Span/Div controls. Input impedance is 10 kohms. 

Caution: maximum input db 40V. 

Retrace Input: Required for operation in Digital Storage 
Display mode if External Sweep is used. Normal level 



Caution: maximum input is ± 40V. 

External Trigger Input: With the Sweep Trigger in EXT 
mode, a signal will trigger a sweep on the signal's 
positive slope between -Hand +10 volts according to 
the setting of the Trigger Level control. 100 kohms input 
impedance, dc coupled. 

Caution: maximum input ± 40V. 

21.4 MHz IF Output: A 50 ohm, 21.4 MHz output lineariy 
related to the RF Input to the analyzer. Bandvyidth con- 
trolled by the analyzer’s Resolution Bandwidth setting; 
amplitude controlled by the Input Attenuator, IF gain ver- 
nier and first 6 IF Reference Level step gain positions 
(-10 through -60 dBm level with 0 dB input attenua- 
tion). Output is approximately - 10 dBm from 50 ohms 
for full scale signals on the CRT. 

First LO Output: Connector is SMA Female, 50 ohms. 
Terminate in a 50 ohm load when not in use. 

frequency: 2.00 to 4.46 GHz 
Power Level: typically at +8 dBm 
Stability (Typical residual FM): 

Stabilized: 30 Hz p-p 
Unstabilized: 2 kHz p-p 

Aux B: Used duririg factory calibration. 



CATHODE RAY TUBE 

Type: Post deflection accelerator, approximately 11.5 kV 
accelerating potential, aluminized P31 phosphor, 
electrostatic focus and deflection. 

Graticule: Interna! 8 x10 division. 1 division vertically is 
1 centimeter, 1 division horizontally is 1.2 centimeters. 
There are 5 subdivisions per each major division. 

Annotation: Major control settings are annotated on 
CRT. 

Viewing Area: Approximately 9.6 centimeters vertically 
by 11 centimeters horizontally (3.8 inches by 4.7 inches). 
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Extender bd^rd, 22 pin (^4,condwctdrs) ' 



Wrench , 5/16 inch slotted box end/open end 
Adaptei^i BNC tamale' 

■^i'Alignment toor ' ' 'iV^- r 

Test cable /subniinm (SjfdG) female to BNC male 



(36 inches long) V : 
Alignment tool, non-metallic 



Adapter, BNC female ht SMC female (used to measure 
second LG output) \ 



Connector extractor 



Tuning tc/jol (consists of modified 5/1 6 inch nut driver 
with n|ohifled No. 10 Allen driver) 

Extender board, 40 pin (80 conductors) ; 



Figure 1-3, Service Accessories Package (2 of 2) 



General Ihforrnation 




HP Part 
Nlin1jbfi^r 



08505-60109 



08505430041 



08565-60107 



8710-0946 



1250-1158 



08555-20097 



1250-1260 



8710-0630 



11592-60001 



8710-0033 



08565-60087 



8710-0580 



08555-60107 



08569-60013 












General Information 



Insti^ument 

Digital Voltmeter 



Oscilloscope 
' I ?rqbe 
Probe 

, Prob(^> 

' ' ‘ ' 

Function Generator 



Pulse Generator 



Comb Generator 



Signal Generator 



Synthesized Signal 
Generator 

Frequency Counter 

Electronic Counter 

Power Me|:er 

Power Sensor 

Power Sensor 

Spectrum Analyzer 



Tracking Generator 

' ■ " ^ 

Sweep Oscillator 
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Table 1-3. Recommended 'ijest Equipment (1 of 3) 

Critical Spscifications Rc 

Range: -lOOOV to +1000V / ^ 

Accuracy: ±0.004% of reading plus 0.001% 
of range 

Input Impedance: 10 Meg ohms 1 

Frequency: 100 MHz \ HP 1 

10:1 Divider \ HP 1 

1:1 Divider \ HP J 

High Voltage, 4 kV \ HP. 

Amplitude: 0 to +i0V p-p sine wave \ HP : 

with dc offset 

Frequency: 1 tp 5 kHz \ 



Transistion Time: <10 ns 
Pulse Width: 1 /its to 1ms 
Pulse Repetition Rate* 10 kHz to 1 MHz 
Pulse Amplitude : OVtcHOV 

I ' 

Frequency Markers: 10 and 100 MHz 
Increments up to 5 GHz 

Frequency: 50 to 500 MHz 
Modulation Frequency: 100 kHz 
Modulation Deviation: 1% of lowest frequency 
in range 

Frequency Resolution: 2 Hz 



Range : .01 to 24.5 GHz 
Time Interval Counter Function 
Range: -20 to +10 dBm 
Frequency Range: .05 to 26.5 GHz 
Frequency Range: .01 to 18 GHz 
Frequency: 300 MHz 






'■■Frequency: 

'•v', ,/,’y V' 

Mainframe ;|or Plug In 

' ■ ■ ■' :i'V ^ 

"•'-.;■■■■ 



;'■■■■ 



V:„ /■ 



::V': 



' 't I .I*.' ' ‘ I K ‘ ' ' . , , -.ti.w.W- ^ . ..... . L ■ ^ ' 
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Recommendad Model 


USB^ 


\ 

HP3455A \ 


P,A,T 


HP 1741 A 


A,T 


HP10004D 


A,T 


HP 10007D 


AT 


HP34111A 


A,T 


HP 33 12 A 


',1 

P,A,T 



dP8013B 



HP8406A 



HP8640B,Opt.001 



IIP 8660A/C 
HP5342A,Opt.,005 

I 

HP 5300A/5302A 

HP435B 

HP 8485A 

HP 8481 A, Opt. C03 

HP 140T/8552B/ 
8554B 

HP 8444A, Opt. 059 

HP8350A 

' ! 

'V'l'. ' ' ' 
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Table 13. Recommended Test Equipment (2 


of 3) 


' 


Instruiiient 


Critical Specifications 


Recommended Model 


Use* 


Sweep Oscillator 


Mainframe for RF Plug-In 
(Alternate for HP 8350A) 


HP8620C 


p;a,t 


RF Plug-In 


Frequency: .01 to 2.4 GHz 


HP86222A 


P,A 


RF Plug-In 


Frequency: 2 to 22 GHz 

Residual FM: < 30 kHz in 10 kHz Bandwidth 


HP 86290a; Opt. H08 


p,a,t 


Synchronizer 


No Substitute 

s 


HP8709A,Opt.H10 


A 


DC Power Supply 


4 to 6 volts dc (Floating) 


HP6214A 


A 


Termination 


Frequency: dc to 18 GHz 
Impedance: 50 Ohms 
Connector: Type N Male 


HP909A,Opt.012 


P 


Mixer 


Input Frequency : 23 GHz 


HP11517A, Opt. E03 


P 


Power Splitter 


Frequency: 2 to 18 GHz 
Attenuation: 6 dB each arm 
Connectors: type N Female Input APC-7 
Outputs 


HP 11667A,Opt.002 


P,A 


Crystal Detector 


Frequency: .1 to 22 GHz 
Input Connector: APC-3.5 


HP 33330C 


p,a,t 


( 

Attenuator 


Attenuation: 10dB±0.5dB 
Frequency: .01 to 18 GHz 
Connectors: Type N 


HP8491B,Opt.OlO 


P,A 


Attenuator 


Attenuation: 10dB±0.5dB ’ 

Frequency: .01 to 18 GHz 
Connectors: APC-7 


HP8492A,Opt.010 


P 


Step Attenuator 


Attenuation: 0 to 12 dB in 1 dB steps 
Frequency: 100 MHz, Calibrated 


HP355C,Opt.H80 


P,A 


Step Attenuator 


Attenuation: 0 to 120 dB in 10 dB steps 
Frequency: 100 MHz, Calibrated 


HP355D,Opt.H80 

( 


P,A 


Adapter 
(2 required)**’" 


Waveguide to SM A Jack 


Narda 4608 


P,A 


Adapter 


Type N Female to BNC Male 


HP 1250-0077 


P 


Adapter (2 required) 


Type N Male to BNC Female 


HP 1250-0780 




Adajpter 


Type N Plug to SMA Jack 

1'. 


HP 1250-1250 
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Table 1-3. Recommended Test Equipment (3 of 3) , 



Instrument 


Critical Specifications 


Recommended Model 


Use* 


Adapter** 


BNC Female to SMC Female 


HP 08565-60087 


D 


Adapter 


K-Band to R-Band; for use with 
HP 11517A Mixer 


HP11519A 


p 


Adapter 


APC-7 to Type N Female 


HP 11524A 


P,A 


Adapter 


APC-7 to Type N Male 


HP 11525A 


P,A 


Adf’pter 


APC-7 to SMA Female 


HP 11534A 


P, A 


Adapter 


Type N Female to SMA Fernale 


HP 86290-60005 


P,T 


Adapter 


Type N Male to SMA Female 


HP 1250-1404^ 

' 

■ 


P,T 


Cable Assembly 


SMA Plug both ends 


HP 81 20-1 578 


P,T 


Cable Assembly 


Type N Connector both ends 


HP 11500A 


P,T 


BNC Short 


Impedance: 50 Ohms 


HP 1250-0774 


A 


BNCTee 


Connectors: BNC Jack and Plug 


HP 1250-0781 


A 


Test Cable** 

V 

i 


SMA Female to BNC Male 

/ 


HP 11592-60001 

\ - 


P 


♦ P =^Performance Test ; A = Adjustment ; T = Troubleshooting 
♦* These parts are included in Service Accessories Package; HP Part Number 08565-60100 
.7** Only one required if HP 86290A, Opt. H08 used 
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Model 8569A Installation and Operation Verification 

\ , '' , ' ' ■ . 'S 

SECTION II 

INSTALLATION AND OPERATION VERIFICATION 



2-1. INTRODUCTION 

2-2. This section includes information about the 
initial inspection, preparation for use, storage and 
shipment, and operation verification for the HP 
Model 8569 A. 

2-3. INITIAL INSPECTION 

2-4. Inspect the shipping container for damage. 
If the shipping container or cushioning material is 
damaged, it should be kept until the contents of 
the shipment have been checked for completeness 
and the instrument has been checked mechanically 
and electrically. The contents of the shipment 
should be as shown in Figure l-I. The electrical 
performance is checked by the operation 
verification procedure in this section. If the 
contents are incomplete, if there is mechanical 
damage or defect, or if the instrument does not 
pass the operation verification test, notify the 
nearest Hewlett-Packard office. If the shipping 
container is damaged, or if the cushioning 
material shows signs of stress, notify the carrier as 
well as the Hewlett-Packard office. Keep the 
shipping materials for inspection by the carrier. 
The HP office will arrange for repair or 
replacement without waiting for a claim set- 
tlement. 

2-5. PREPARATION FOR USE 
2-6. Power Requirements 

2-7. The HP Model 8569A requires a power 
source of 100, 120, 220, or 240 Vac -f 5^o — lO^^o^ 
48-66 Hz. Power consumption is less than 220 
volt-amperes. The Option 400 permits operation 
on line frequencies of 50, 60, and 400 Hz at the 
voltages specified above. 

2-8. Line Voitage and Fuse Seiection 

WARNING I 

BEFORE THIS INSTRUMENT IS 
TURNED ON, its protective earth 
terminais must be connected to the 
protective conductor of the main 
power cable. The main power cable 



plug shall be inserted oniy in a 
socket outlet that is provided with a 
protective earth contact. DO NOT 
negate the earth-grounding protec- 
tion by using an extension cable, a 
power cable, or an autotransformer 
without a protective ground con- 
ductor. Failure to ground the instru-^^^^ ^^^ ^^^^^^^^^^ 
ment properly can result in personal 
injury,/ 

CAUTION I 

BEFORE TURNING ON THIS IN- 
STRUMENT, make sure it is adapted 
to the voltage of the ac power 
source. The voltage selector card 
must be r:orrectly set to adapt the 
HP Model 8569A to the power 
source. Failure to set the ac power 
input of the instrument for the cor- 
rect voltage level could cause 
damage to the instrument when it is 
turned on. 

2-9. Select the line voltage and fuse as follows: 

1 . Measure the ac line voltage. 

2. See Figure 2-1. At the power line module 
(rear panel), select the line voltage (lOOV, 
120V, 220V, or 240V) closest to the voltage 
measured in step 1. Line voltage must be 
within +5% or - lO^^o of the voltage setting. 
If it is not, use an autotransformer between 
the ac source and the instrument . 

3. Make sure the correct fuse is installed in the 
fuse holder. The required fuse rating for each 
line voltage is indicated below the power line 
module. 

2-10. Cable Connections 

2-11. Power Cable. In accordance with inter- 
national safety standards, this instrument is 
equipped with a three-wire power cable. When 
connected to the appropriate power line outlet, 
this cable grounds the instrument cabinet. Table 
2-1 shews the styles of plugs available on power 
cables supplied with HP instrume»:^s. 
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Table 2-1, AC Power Cables Available 



Plug Type 
250V 



D 

E 

a o 
L N 



HP Part 
Number 

8120-1351 

8120-1703 



Plug Description 



Straight ♦BS1363A 



Length 
cm (inches) 



Color 



229 (90) Mint Gray 

229 (90) Mint Gray 



Country 
of Use 

United Kingdom, 
Cyprus, Nigeria, 
Rhodesia, 
Singapore, South 
Africa, India 



250V 



8120-3169 

8120-0696 



Straight •NZSS198/ASC112 



201 (79) Gray 

221 (87) Gray 



Australia, 
New Zealand 



250V 

O E O 
N L 



125V 

fd\ 



220V 



E 

O O 

.N L. 



8120-1689 

8120-1692 



Straight *CEE7-Y1 1 



8120-1348 

8120-1398 

8120-1754 

8120-1378 



Straight *NEMA5-15P 
90° 

Straight *NEMA5-15P 
Straight *NEMA5-15P 



fn ^ nl 


8120-1521 


6 


90° 


(DnuO) 


8120-1676 


2 


Straight *NEMA5-15P 

• ' 

" \ 


250V 


8120-2104 


3 


Straight •SEVlOll 
1959-24507 
Type 12 


Pn ^ up) 


' 







8120-1957 

8120-2956 



Straight *DHCK 107 



201(79) 
201 (79) 


Mint Gray 
Mint Gray 


East and West 
Europe, Saudi 
Arabia, Egypt, 
South Africa, 
India (unpol- 
arized in many 
nations) 


203 (80) 


Black 


United States, 


203 (80) 


Black 


Canada, Japan 


91 (36) 


Black 


(100Vor200V), 


203 (80) 


Jade Gray 


Mexico, Philip- 


203 (80) 


Jade Gray 


pines, Taiwan 


91 (36) 


Jade Gray 




201(79) 


Gray 


Switzerland 


201 (79) 


Gray 


Denmark 


201 (79) 


Gray 





*Part number shown for plug is industry identifier for plug only. Number Shown for cable is HP Part Number for 
complete cable including plug. 

E * Earth Ground; L = Line; N = Neutral ' ■ . ' ■ . ^ 
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I WARNING I 

If this ihstrumeni is^^to^ be energized 
through ah autotransformer, make 
sure the common terminal of the 
autotransformer is connected to the 
protective earth cd^^^^ of the 

^ 

Any ^nterruptioh of the protective 
ground, inside or outside the in- 
struifnent, can make it a shock 
;hazdrd.''""' 

2-12. Mating Connectors 



2-13 All rtiating connectois on the Model HP 
8569A Spectrum Analyzer have standard Hewlett- 
Packard part numbe;r5 and are readily available. 

2-14. Operating Envirohment 

2-ISl. Temparaturel may be 

operated in temperatures from 0°C to f,55°C. 

?-16. Hurhidity. The mstrhment' may be 
^ operated) in environments with hpmidity^ 5% 
to 95^ at 6^C to 40*^0. Hoxveveri the instrurhent 
should also be protected frorh temperature ex- 
tremes that cause internal condensation . ! i [ 

2-17. Altitude. The ihstrument may be operated 
at altitudes up to 4572 meters ( 1 5 ,000 feet). ; 



2-18. Bench Operation 

2-19. The cabinet of the instrument has plastic 
feet and foldaway tilt stands for convenience in 
bench operation, the tilt stands raise the front of 
the instrument for easier viewing of the control 
panel. The plastic feet are shaped to make full 
width modular instruments self-aligning when 
stacked. 

2-20. Rack Mounting (Options 908 and 91 3) 

2-21. Instruments with Option 908 are shipped 
with a Rack Flange Kit, which Supplies necessary 
hardware, with installation instructions, for 
mounting the instrument on a rack whose spacing 
is 482.6 mm (19 inches). Installation instructions 
are also given in Figure 2-2. See Table 2-2 for HP 
part numbers. 

2-22. Instruments with Option 913 are shipped 
with a Rack Flahg^ Handle Kit, which Sup- 
plies necessary hardware, vdlh installari^ instruc- 
tions, for the addition of front handles arid rnount- 
in^ the instrurrient on a rackjwhpse spacing is 
482.6 mm (19 inches). Instalfetion iristrp^^ are 
also given in Figure 2-2. See Table 2-2 for HP part 
inumbefSv',; !v , 



2-23. 



Handles 






2-24. Instruments are shipped with a F^^^ 
Hari'dle Kit, which supplies necessary hardware, 
with instahation instructions, Idr mounting front 
handles dri the instrument. See Figure 2-2 for 
inStaiiiation; instructions. \ 



Table 2-2. RacMMounting Kits for HP 8569 A 



Dc^criipiribn 



HP Part 
Number 



Quantity 



OPTION 908 ' ' 

Rj3ck Flange V 

*' ' , 1 ' ' ■' 

Machine Screw, Pan Head, 

8-32x0.375 inch 

'OPTlidN'913:;;^^^ ''J;., 

Handle Assembly 
Rack Flarige 

Machine Screw, Pan Head , 
8-32 X 0.625 inch 



5020-8863 

2510^)193 




50609900 



5020-8875 

2510-0194 
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RECEPTACLE FOR PRIMARY POWER CORD 






/ 






« 



m 



PC SELECTOR BOARD SHOWN POSITIONED 
FOR 115/120 VAC P0Y?ER LINE. 




OPERATING VOLTAGE APPEARS IN MODULE WINDOW. 



i-ySS 



JFU50 

iPULLt 



SELECTION OF OPERATING VOLTAGE 

1 . SLIDE OPEN POWER MODULE COVER DOOR 
AND PUSH FUSE-PULL LEVER TO LEFT TO 
REMOVE FUSE. 

2. PULL OUT VOLTAGE-SELECTOR PC BOARD. 
POSITION PC BOARD SO THAT VOLTAGE 
NEAREST ACTUAL LINE VOLTAGE LEVEL 
WILL APPEAR IN MODULE WlNdOW, PUSH 
BOARD BACK INTO ITS SLOT. " 

3. PUSH FUSE-PULL LL^ER INTO ITS NOBMAL 
RIGHT-HAND POSITION. 

4. CHECK FiiSE TO MAKE SORE IT IS OF COR^ 

RECT RiTliiiq'ANO TYPt AC 

LINE VOLtAol FUSE DIF^ 

fErent line voltages are INDICATEP 
BELOW POWER module. ; 

5. INSERT CORRECT FUSE IN FUSEHOtPER: 



■^y 4'/' y ■■ 






■ i '<• 




'i X/y: ■■ 



y .yy'fy^ 



Figure 2-1 . Line Voltage 
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INSTRUft^ENT 






f. 



. /, 






ft " ft 






PAN HEAD; 
Machine Stirewi 
8 ^ 2 : X 0 . 375 " 

HP 25100193 
4 places on e^ch 
side of instrur^epl. 










ft:, ,. ■,:: 



.ft/ OiFi^-:'; 

INStRUMENT 









I/,'. #: If; 
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(Each side of 
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OPTION 913 
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(8 PLACES) 



B 



(2 PLACES) 




(4 PLACES) 



Item 



HP Part No. 


Description 


' 9220-2733 


FOAM PADS-TOP CORNER ; BOTTOM CORNER 


9211-2622 


CARTON-INNER 


4040-1738 


BARS-SHIPPING, PLASTIC 

, 1 ^ * 


2510-0103 


SCREW-FOR ATTACHING SHIPPING BARS 
(REMOVE HANDLES FOR SHIPMENT) 


9211-2623 


CARTON-OUTER 


9220-2735 


SIDE PADS, CORRUGATED CARDBOARD 


9222-0069 


BAG, PLASTIC 



Figure 2-3. Packaging for Shipment Using Factory Packaging Materials 
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2-25. ST6RAGE AND SHIPMENT 

2-26. Environment 

. . . \ . _ , 

2-27. The instrument may be stored or shipped in 
environments within the following limits: 



■ \ . ' 

Temperature .... \ . ........ -40°C to +75°C 

Humidity . . . . . ... . , 5% to 95% at 0°C to40°C 

Altitude ........ .\. Up to 15,240 meters (50,000 

feet) \ 



The instrument should also be protected from 
temperature extremes that cause internal con- 
densation. 



address, model number, and full serial 
number. A supply of these tags is provided at 
the end of this section. 

’ ' ' ' * . ' ' 

2. Use a strong shipping container. A double- 
wall carton made of 350-pound test material 
is adequate. 

3. Use enough shock-absorbing material (3-inch 
to 4-inch layer) around all sides of the in- 
strument to provide firm cushion and prevent 
movement inside the container. Protect the 
control panel with cardboard. 

4. Seal the shipping container securely. 



2-28. Packaging 

2-29. Original Packaging. Containers and 
materials identical to those used in factory 
packaging are available through Hewlett-Packard 
offices. Figure 2-3 illustrates the proper method of 
packaging the instrument for shipment using 
factory packaging materials. If the instrument is 
being returned to Hewlett-Packard for servicing, 
attach a tag indicating the type of service required, 
return address, model number, and full serial 
number. A supply of these tags is provic(ed at the 
end of this section. Also mark the container 
FRAGILE to assure careful handling. In any cor- 
respondence, refer to the instrument by model 
number and full serial number. 

2-30. Other Packaging. The following 
general instructions should be used for 
repackaging with commercially available 
materials: 

f. Wrap the instrument in heavy paper or 
plastic. If shipping to a Hewlett-Packard 
office or service center, attach a tag in- 
dicating the type of service required, return 





5. Mark the shipping container FRAGILE to 
assure careful handling. 



2-31. OPERATION VERIFICATION 

2-32. The Operation Verification is designed to 
test only the most critical specifications and 
operating features of the instrument. It requires 
much less time and equipment than the complete 
performance tests listed in Section !V and is 
recommended for verification of overjall in- 
strument operation, either as part of incoming 
inspection or after repair. The Operation 
Verification consists of the following tests: 

• Operational Check 

• Tuning Accuracy 

• Frequency Span Width and Resolution Band- 
width Accuracy 

• Amplitude Accuracy 



j 
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OPERATION VERIFICATION 





NOTE 



Allow at least 30 minutes warmup time. 



EQUIPMENT: 

Frequency Counter 

Comb Generator 

Power Meter 

Power Sensor. 

Step Attenuator (10 dB/Step) 



HP 5340A 
HP 8406A 
HP 435 A 
HP 848 1 A 
HP 355D 



NOTE 

If substitution is necessary for any of the above listed equipment, the 
alternate models must meet or exceed the critical specifications listed in 
Tabie1-3. 



2-33. OPERATiONAL CHECK 




PROCEDURE: 



1 . Perform front panel adjustment procedure provided on pull-out card. 



2. Connect comb generator (100 MHz conb) to HP 8569A INPUT 500 connector. Set all normal (green) 
settings, except set TRACE A and TRACE B to STORE BLANK. Set FREQUENCY SPAN/DI V to 1 
MHz and TUNING to 0. 100 GHz. Verify indication noted in Table 2-4 for each setting shown. 



NOTE 

in checking some functions, first press CLEAR/RESET to ciear digitai 
trace from CRT dispiay. 
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Table 2‘3. Operational Check (1 of 3) 



Function 


Setting 


indication 


SWEEP SOURCE 


MAN 


Rotation of MANUAL SWEEP control varies position 
of trace on CRT display. 




EXT 


No sweep. Bright dot on lower left edge of CRT display. 




INT 


Sweep visible on CRT display. 


SWEEP TRIGGER 


LINE 


Sweep visible on CRT display. 


• ■ 


VIDEO 


Presence of CRT Sweep is dependent on TRIGGER 
LEVEL setting. 




EXT 


No CRT trace is visible. 


• 


SINGLE 


One sweep is triggered when START/RESET push- 
button is pressed. 




FREE RUN 


Sweep visible on CRT display. 


SWEEP TIME/DIV 


Slowly rotate con- 
trol counterclockwise. 


Sweep on CRT display becomes increasingly slower. 


/ 




NOTE 


1, 


Select 1.7-4.1 FREQUENCY BAND GHz and adjust TUNING 
control t^enter signal on CRT display. 


PRESELECTOR 

PEAK 

/ 




Rotate over full'^ 
range. ' 

' yv.'/L 


Signal amplitude varies. (Set control for maximum 
signal amplitude.) 




1 ’ ■' 


NOTE 




Spt FREQUENCY SPAN/DIV to 100 kHz and adjust FINE tuning 
’ control to center signal on CRT display. 


AUTO STABILIZER 
(Blue FREQUENCY 
SPAN/DI V 
settings) 

i 


. .OFF 
(in) :;s 

ON 

(out) 


Tuning of signal with coarse TUNING control is 
continuous. 

Tuning of signal with coarse TUNING control causes 
signal to jump off CRT display. 



1 
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Table 2-3. Operational Check (2 of 3) 



Funution 



Setting 



Indication 



NOTE 

■ / , , 

Set TRACE A to WRITE and FREQUENCY SPAN/DIV to 100 MHz. 



FREQUENCY SPAN 
MODE 



PER DIV 



Signals are displ? , ■ d at one-division intervals. 



NOTE 

Set FREQUENCY SPAN/DIV to .2 MHz and adjust TUNING control 
to center signal on CRT display. 



ZERO SPAN 



FULL BAND 



1 .7- 22 QHz SPAN 



CRT trace is a straight line and FINE TUNING control 
affects signal amplitude. 

Twenty-five comb teeth are visible and baseline marker 
position is determined by coarse TUNING control. 

Baseline is displayed from left to right in five steps (see 
Section III). Return to PER DIV. 



AMPLITUDE SCALE 
(Center signal on 
CRT display.) 



10 dB (LOG/DI V) 



10 dB change in REF LEVEL dBm changes signal 
amplitude by one division ±0.1 division. 



NOTE 



Set REF LEVEL dBm and REFERENCE LEVEL FINE to position 
signal peak 0.5 division below REFERENCE LEVEL graticule line. 
Center signal on CRT display with TUNING control. 



5 dB(LOG/DIV) 



2 dB (LOG/DI V) 



1 dB (LOG/DIV) 



Signal peak one division below REFERENCE LEVEL 
graticule line (±0.25 division). 

Signal peak 2.5 divisions below REFERENCE LEVEL 
graticule line (±0.6 division). 

Signal peak 5 divisions below REFERENCE LEVEL 
graticule line (±1 .2 divisions). 

Signal peak 3.5 divisions below RI;.,FERENCE LEVEL 
graticule line (±1.0 division). Return to 10 dB. 
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. Table 2-3, Operational Check (3 of 3) \ 


■ Function' 


Setting 


Indication 


I TRACE A 

y> . 

I I , 


MAX HOLD 


increase and then decrease signal amplitude. Maximum 
signal is held on CRT display. 


1 

/. 

/’ . 

' '■ ■ /' ' 

1 


STORE VIEW 


Trace is held on CRT display and is not ^ 

affected by changes in control settings. 


1 

! 

1 

, / 


STORE BLANK 


Analog signal is displayed without CRT annotation. 


TRACE B 

1 


Set TRACE B to WRITE and repeat checks described for TRACE A. 


TRACES A and B 
STORE VIEW 


Set TRACE A to WRITE, then to STORE BLANK. With TI^ACE B set to WRITE, 
vary signal amplitude or position, then set TRACE B to STORE VIEW. Set 
TRACE A to STORE VIEW. Both traces are displayed on CRT. 




NOTE 

Set TRACE A to WRITE and TRACE B to STORE BLANK. Set 
FREQUENCY SPAN/DIV to 1 MHz and RESOLUTION BW to 
30 kHz. Center signal on CRT display with TUNING control. 


SIG IDENT 


Depressed 


Two signals on CRT display. Signal identifier signal 
is two divisions to left of comb tooth and is also 
lower in amplitude. 


CRT Annotation 


TRACE A to WRITE 


Control settings are displayed on CRT, and annotation 
changes as settings are changed. 


VIDEO FILTER 


Step through each 
switch position 


Each step decreases baseline noise level and decreases 
sweep speed. Sweep speed increases when switching to 
NOISE AVG position, and CRT trace is virtually a 
straight line. i 



\ 



2-34. TUNING ACCURACY 

SPECIFICATION: 

Overall tuning accuracy of the digital frequency readout in any span ntode: 
Internal Mixing: 



± (5, MHz or 0.2% of center frequency, whichever is greater, plus 20% of frequency span per division) 
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2-34. Tuning Accuracy (Cont’d) \ ' 

DESCRIPTION: , ^ - Jr 

The tuning accuracy of the HP 8$69A is verified by means of a comb generator at the first two 
FREQUENCY BAND GHz settings. The CAL OUTPUT frequency is measured, and the HP §569A is 
calibrated at 100 MHz. The comb generator is then connected to the !NP|IT 5012 connector of|| the HP 
8569A, and the tuning accuracy is checked. i 



PROCEDURE: 

1 , 

1. Connect frequency counter to spectrum analyzer CAL OUTPUT as 

normal (green) settings, ^nd other controls as follows: 

TRACE A \ . . . • • • r ■ 

TRACE B .\ 

FREQUENCYBAf'JDGHz 

TUNING. ;...... , ■ • 

INPUT ATTEN .[....... . . • 

REFLEVELdBm..... 

REFERENCE LEVEL FINE 

, FREQUENCY SPAN/DIV 

RESOLUTION BW 



I l; 

shown in Figure 2|4. Set all 

I" 

li 

1 WRitE 

STORE BLANK 

-01-1.8 

' JO. 100 GHz 

ji... lOiJB 

■ -10 

.|........:.0 

;!... I MHz- 

...1... 30kHz 



POWER 

METER SPECTRUM ANALYZER FREQUENCY COUNTER 
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2-34/ Tuning Accuracy (Cosit’i^^^ / 

2. Measure spectrum analyzer CAL OyiPUT frequency using fr^iquency counter. Reading should be 

i(k).MHz :tb.O;i.iy4Hz.4,' , V' ■ 4 ^ ■ 

3. Calibration of FREQUENCY GHz display is initially adjusted at iOO MHz. Connect CAL OUTPUT 

to INPUT 50CI and tune instrument to center signal on CRJ displaiy. FREQUENCY GHz readout 
should be 0.100. If necessary, adjust FREQ CAL screwdriver adjustmeiit for 0.100 on FREQUENCY 
GHz display. Check that CTR annotation on CRT rieads lOOtO MHz. ^ 

4 Verify calibration of FREQUENCY GHz display in other frequency bands as follows: 

a. Tune instrument for an indication of 1 .800 GHz oh FREQUENCY GHZ digital readout. 

b. Connect comb generator to spectrum analyzer INPUT 50fl and tune instrument to center 1.8 
GHz comb tooth on CRT display. FREQUENCY GHz readout must be 1 .8p0 ±0.005 GHz. 

c. Select 1.7 -4.1 FREQUENCY BAND GHz and set TUNING cpntfbl for an indication of 3. 000 

GHz on FREQUENCY GHz readout. 4 

d. Center 3.0 GHz comb tooth on CRT display. FREQUENCY GHz readbiit must be 3.^0 

±0.006 GHz. i 

e. Set TUNING control for an indication of 4.000 GHz on FREQUENCY GHz readout 

f. Center 4.0 GHz comb tooth on CRT display. FREQUENCY GHz rea(^out must be 4,000 

±0.008 GHz., ^ 4 



2 35. FREQUENCY SPAN width AND RESOLUTION BANDWIDTH AGCWR^QY 

' ' ' ' ' . ■ ' ' 4' ■ ' ' : ,v ' ' ' ' 

SPECIFICATION; ' ' 

Span width accuracy: The frequency error for any two points on the display for spans from 500 MHz to 20 
kHz/Div (unstabilized) is less than ± 5% of the indicated separation; for stabilized spans Ipp kHz/Div and 
less, the error is less than ±15%. ; 4 

Resolution bandwidth accuracy: Individual resolution bandwidth 3 dB points: < ±15%. 

DESCRIPTION: 

. . ' ' ' •’ ■ ' 

A comb generator is used to check the span width and the CAL OUTPUl signal is used to check resolution 
bandwidth accuracy at different positions of the FREQUENCY SPAN/DIV and RESOLUTION BW 
controls. By verifying the calibration of these controls, proper operation of the sweep circuits is also 
verified. 4 
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2-35. Frequency Span Width and Resolution Bandwidth Accuracy (Cont^d) 

PROCEDURE: 

^ • ] ' >. ’ . 

' ,1 ' ' , '■ 

|. Connect comb generator to instrument INPUT 50fi. 

2. Set all normal (green) settings, and other controls as follows: 

Spectrum Analyzer^ 



I TRACEA..... •••• WRITE 

TRACE B STORE BLANK 

FREQUENCY BAND GHz .01 - .1.8 

FREQUENCY SPAN/DIV 100 MHz 

RESOLUTION BW . 1 MHz (coupled) 

INPUT ATTEN JOdB 

REFLEVELdBm 0 

TUNING 0.500GHz 

Comb Generator: 

Comb frequency • 100 MHz 

Output amplitude Optimum 



3. Tune spectrum analyzer to position one comb tooth at graticule reference line (far left). 

4. Note position of ninth spectral line (comb tooth). It must be on eighth graticule line ±0.4 division. 
(See Figure 2-5.) 

5. Set FREQUENCY SPAN/DIV to 10 MHz (with RESOLUTION BW coupled) and comb generator to 
10 MHz. Repeat steps 3 and 4. 

6. Set FREQUENCY SPAN/DIV to 1 MHz and comb generator to 1 MHz. Repeat steps 3 and 4. 

NOTE 

The wider FREQUENCY SPAN/DiV settings are checked using a comb 
generator. The narrow FREQUENCY SPAN/DiV settings are checked by 
observing RESOLUTiON BW accuracy as foliows: 

7. Set FREQUENCY SPAN/DIV to .2 MHz, RESOLUTION BW to 1 MHz, and AMPLITUDE 
SCALEtoldB. 

8. Connect spectrum analyzer CAL OUTPUT to INPUT 50Q and tune spectrum analyzer to 0. 100 GHz. 
Center signal on display and use REFERENCE LEVEL controls to position peak of signal to 
REFERENCE LEVEL line. 

9. Note width of signal three divisions below REFERENCE LEVEL line. Specification: 5 divisions 
±0.75 division. Vcirification of the 1 MHz RESOLUTION BW setting verifies proper operation of 
the LC bandwidth filters. 
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2-35. Frequency Span Width and Resolution Bandwidth Accuracy (Cpnt’d) 

10. Set FREQUENCY SPAN/DIV to 10 kHz and RESOLUTION BW to 30 kHz. 

11. Repeat step 8 and note width of signal three divisions below REFERENCE LEVEL line. Specifi- 
cation: 3 divisions ±0.45 division. Verification of the 30 kHz RESOLLfTION BW setting verifies 
proper operation of the crystal bandwidth filters. 





EIGHTH 

GRATICULE 

LINE 



NINTH 

SPECTRAL 

LINE 



2-36. AMPLITUDE ACCURACY 

SPECIFICATIONS: 

Calibrator Output: -10 dBm ±0.3 dB 

Reference Level variation (Input Attenuator at 0 dB): 
lOdBsteps, ±20°Cto -f 30°C: 

O to — 60dBm: < ±0.5 dB 
0 to - 90 dBm: < ± 1 .0 dB 

Vernier (0 to —12 dB) continuous: 

Maximum error < ±0.5 dB, when read from REFERENCE LEVEL FINE control. 

Input Attenuator (at preselector input, 70 dB range in 10 dB steps): 

Step size variation (for steps from 0 to 60 dB): 

0 to 60 dB, 0.01-18 GHz: <±1.0 dB 
0 to 40 dB, 0.01-22 GHz: <±1.5 dB 
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Set all normal (green) settings, and other controls as lollows: 

^ \ . . ■ • • . • 1 MHz 

RjESOLUTION BW .... 30 kHz (coupled) 

FREQUENCY BAND GHz ............. .... ............. . ......... .01 - 1 .8 

TUNING. ....................... 0.100 GHz 

INPtJTATTEN ................ 

REF LEVEL dBm ...^ . .. -|0 

REFERENCE LEVEL FINE 0 

AMPLITUDE SCALE 1 dB LOG/DI V 



2. Measure CAL OUTPUT signal level with a power meter. Specification: -lOdBm ±0.3dB. 

3. Connect 100 MHz CAL OUTPUT signal through 355D step attenuator (set to 0 dB) to INPUT 50(] 
and tune spectrum analyzer to center signal on CRT display. Position peak of signal at REFERENCE 
LEVEL line with front-panel REF LEVEL CAL screwdriver adjustment. 



4. To verify correct operation of the REFERENCE LEVEL FINE (Vernier) control, set 355D step at- 
: tenuator to 10 dB. Set REFERENCE LEVEL FINE to -9. The peak of the signal on the CRT display 

should be one division below the REFERENCE LEVEL ±0.5 division (< ±0.5 dB): Return 355D 
Step attenuator to 0 dB. 

5. Set INPUT ATTEN to 70 dB, REF LEVEL dBm to 0, REFERENCE LEVEL FINE to -8, 
RESOLUTION BW to 3 kHz, FREQUENCY SPAN/DIV to 1 kHz, and VIDEO FILTER to .03. 
Center signal on CRT display with TUNING control. 




6. Adjust REF LEVEL CAL to position signal peak two divisions below REFERENCE LEVEL line. 

7. Step instrument INPUT ATTEN from 70 to 0 dB while stepping 355D step attenuator from 0 to 70 dB 
(maintain a total attenuation of 70 dB). For each 10 dB step, the signal amplitude should not change 
more than ±1 dB from the previous step. The total amplitude variation (difference between 
maximum and minimum signal levels over entire 70 dB range) should not exceed 2.4 dB. 

8. Adjust REF LEVEL CAL to position signal peak two divisions below REFERENCE LEVEL line. 

9. Step instrument REF LEVEL dBm from - 70 to - 10 while stepping 355D step attenuator from 70 dB 
to 10 dB (maintain signal level approximately two divisions below REFERENCE LEVEL line ±0.5 
divisions ( ±0.5 dB). 
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Hewlett-Packard Company 
Model8569A ’ - 


Serial Number. — ^ — 


Para. 

No. 


Test Description 

, , ■ y 


2-34 


Calibrator Output Accuracy 




2. 100 MHz 


2-34. 


Tuning Accuracy 




4b. 1.8 GHz 
4d. 3.0GHz 
4f. 4.0 GHz 


2-3S. 


Span Width Accuracy 




4. 100 MHz frequency SPAN/DIV 
5 , 10 MHz FREQUENCY SPAN/DIV 
6. 1 MHz FREQUENCY SPAN/DIV 


2-35. 


Resolution Bandwidth Accuracy 


- ' 


9. 1 MHz RESOLUTION BW 
1 1 . 30 kHz RESOLUTION BW 


2-36. 


Calibrator Output Power 




2 . C AL OUTPUT Signal 


2-36. 


Vernier (0-1 2d B) 




4. Vernier Accuracy 


2-36. 


Input Attenuator Accuracy 


/ 


7. Error Between Adjacent Settings 

8 . Error Over 60 dB Range 


2-36. 


Reference Level Variation 


■ 


9. Reference Level Variation in 
LOG,0to-60dB 



2-4. Operation Verification Test Record 



TftftteHhy 



Date 




Min. 



<>9 99 



1.795 

2.994 

3.992 



-0.4 div 
-0.4div 
-0.4 div 



4.25 div 
2.55 div 



10.3 dBm 



0.5 div 



Actual 



Max. 



100.01 




+0.4 div 
+0.4 div 
+0.4 div 



5.75 div 
3.45 div 



-9.7 dBm 



1 .5 div 



±1.0 div 
±2 .4 div 



±0.5 div 
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SECTION III 
OPERATION 



3-1. INTRODUCTION inside the fuse compartment. Replace the blown 

fuse with a fuse of the correct rating and type for 
3-2. This section is published separately as the ac line voltage selected. Fuse ratings for dif^ 

‘8569A Spectrum Analyzer Operation,* HP Part ferent voltages are indicated below the power 

No. 08569-90008. It describes typical applications module. Access to the other eight fuses requires 

of signal analysis and provides detailed instruc- removal of the covers of the instrument. The inter- 

tions for both local (front-panel) and remote (HP- nal fuses should be replaced by a qualified service 

IB) operation. technician. 

3-3. A table of contents is provided at the begin- 3-7. Air Filter 

ning of this section. . .r 

3-8. Inspect the air flter frequently and, if 

3-4. ROUTINE MAINTENANCE necessary, remove and clean it. To clean the filter, 

wash it in warm water and detergent. Thoroughly 
3-5. Fuses dry the filter before reinstalling it. 

3-6. The HP 8569A has nine fuses, eight of 3-9. Unrestricted air flow within the instrument 

which are internal. Only the ac line fuse, located at lengthens component life. Keep the air filter clean, 

the back of the instrument, may be replaced by the 
operator. The ac line cord should be disconnected 3-10. Cslibration 
from the power source, then the other end discon- 
nected from the instrument. With the power cord 3-11. Performance tests (Section IV) should be 

removed, access to the fuse compartment is gained performed every six months to ensure that the in- 

by slidihg open the clear plastic cover on the power strument meets the specifications listed in Section 

module. The fuse is removed by pulling the lever 1. 
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Introduction 

This note is an introductory guide to remote operation 
and programming of the 8569A Spectrum Analyzer us- 
ing a 9825 Desktop Computer. Included in this guide are 
system connections for remote operation and several ex- : 
ample programs with stepvby-step descriptions. 

/ 

The 8569A is a general purpose microwave spectrum 
analyzer with a microprccessor-controlled digital display. 
Transfer of digital trace data and CRT labels, sweep con- 
trol, and output from the analyzer of front panel control 
settings can be accomplished over the Hewlett-Packard 
Interface Bus (HP-IB)*. When used with a 9825 con- 
troller, the spectrum analyzer is capable of automatic data 
logging or interactive semi-automatic operation involving 
an operator . 

Related Documents 

Complete operating information for the 8569 A Spectrum 
Analyzer can be found in : 

1. 8569A Spectrum Analyzer Operation 

(P/N 08569-90008) 

2. 8569A/0000-2 Quick Reference Guide 
(P/N 5952-9359) 

3. 8569 A Spectrum Analyzer Pull-Out Information 
Card 

Information on Operating the 9825 Desktop Computer 
can be found in: 

1. HP 9825 Desktop Computer Operating and 
Programming Reference (P/N 09825-90200) 

2. HP 9825 Desktop Computer I/O Control Reference 

(P/N 09825-90210) 

A description of interface programrhlng and hardware 
can be found in: 

1 . INTERFACING CONCEPTS and the 9825A 
(P/N 09825-90060) 

Equipment Required 

To perform the examples in this note, you will need the 
following equipment and accessories: 

1. 8569A Spectrum Analyzer 

2. 9825B Desktop Computer 

3. 98034A HP-IB Interface 

•Hewlett-Packard Interfke Bus, the Hewlett-Packard im- 
plementation of instrument interface standard IEEE Std. 
488-1978 and ANSI STD, MC U, “Digital interface for pro- 
grammable instrumentation.” 
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Setup 

Figure 1 shows the system connections and switch setting 

for the 98034A HP-IB Interface. To connect the system 

as shown, follow these steps: 

1. Turn off power to the 8569A and 9825. 

2. Install the 98034A in any available socket on the rear 
of the 9825. Be sure the 98034A seats securely in 
the socket; this has occurred when the latch on top of 
the interface pops up, locking the card into the 

socket. 

3. Set the rotary switch located on top of the 98034 A to 
position 7. Seven is the select code of the interface 
for all programs in this guide. 

4. Connect the 24-pln connector at the free end of the 
98034A cable to the rear panel of the 8569A (see 
Figure 1) . This connector is shaped to ensure proper 
orientation. 

CAUTION 

Do not attempt to mate silver English 
threaded screws on one connector with 
black metric threaded nuts on another 
connector, or vice versa, as damage to 
the hardware may result. A metric con- 
version kit which will convert one cable 
and one or two instruments to metric 
hardware may be obtained by ordering 
HP P/N 5060-0138. 

HP-IB Address 

The analyzer’s HP-IB address is determined by means of 
a rear-panel switch. Set the address to 18 by pressing 
switches 16 and 2 up and all others down: 



ADDRESS 




After making AC power line connections to the analyzer 
and desktop computer, switch them on. Upon LINE ON, 
both devices perform internal test routines. When ready, 
the controller will display the “lazy T”: 




Check-out 
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Figure 1. Si/stem connection. 



If the calculator is turned on and the display is blank: 
Press or 









If the display remains blank, first check the power con- 
nection and fuse. If you still have a problem, call your HP 
sales and service office. 

When the analyzer has completed a digital circuitry test 
routine it will be operating normally, with the control set- 
tings displayed above the graticule. In case a failure oc- 
curs, however, an error code will be displayed. Refer to 
the 8569A Operation and Service Manual for further in- 
formation, or contact your HP sales and service office. 

When both controller and analyzer are operating normal- 
ly, type the following commands on the controller 

keyboard: [Press EXECUTE 

cli 7 after each line] 

wrt 718,"LUThis is a Vest!" 



Upon execution of the second command, the analyzer 
should respond by displaying 

This is a t e •=:. t I 

on the upper line of annotation in place of the control set- 
tings which originally are displayed. If so, proceed to the 
programming examples. If the message does not appear, 
check to make sure that the 98034A select code is set to 
7, the interface cables are properly connected, and the 
address in the wrt statement matches the address of the 
8569A. Although 18 is the factory set address and the 
address used in the following examples, other addresses 
are possible. 

If the message still does not appear on the CRT screen, 
consult the 8569 A Operation and Service Manual, the 
9825 A/ B System Test Booklet and the 98034 A Installa- 
tion and Service Manual for troubleshooting information. 
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Programming Examples 

The following examples illustrate the entire cornmand set 
of the 8569 A when operated with a 9825 Desktop 
Computer. 

The commands and their examples are divided into four 
functional categories: Labeling, Reading Control Set- 
tings, Trace Data I/O, and Sweep Control. It is suggested 
that a user new to the system first work through the ex- 
amples to familiarize himself with the various commands, 
and then refer back to this Introductory Operating Guide 
as needed when developing programs . 

To enter one or more lines of code into the 9825 
memory, key in one line at a time (without line numbers 
— these are added automatically) and press STORE. 
When all lines are entered, press RUN to execute the pro- 
gram. Refer to the HP 9825 Desktop Computer 
Operating and Programming Reference for details on 
basic keyboard editing. To enter a new program, first 
clear the memory by typing 

erase a [Press EXECUTE] 

In case an illegal tv o-letter mnemonic is sent to the 
analyzer, (i.e., one which is not part of the 8569A com- 
mand set), a message will appear on the analyzer’s CRT: 

:5YHTftX ERROR 

To remove the message, send the command AU or 
manually press CLEAR/RESET, holding it in until the 
annotation reverts back to the control settings mode. 

LABELING 

LL,LU 

To display “This is the upper line,” and “and this is the 
lower line!” on the two CRT alphanumeric lines: 



0s 


wrt 718, 


“LUThis 


i s 


the upper line," 


Is 


wrt 718, 


"LLand 


t hi : 


5 is the lower 




line!" 








or 










0s 


wtb 718, 


“LUThis 


^ i s 


the’ 




upper 1 i 


ne , “ , 1 1 


j,“LLand 




t h is 'is 


the Toil. 


ler 


1 i ne ! “ , 10 



// 

Note that any integer from 0 to 31 will terminate the LU 
or LL labeling text; the 10 used above corresponds to a 
linefeed. 
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AL,AU 

To return the upper line and then the lower line of an- 
notation to the control settings mode in effect at analyzer 
power-on, use the following commands: 

0: wrt 718, "fiU" 

1: wrt 718, "RL" 

or together : 

0: wrt 718,”RURL*' 

cs 

To access the control settings or LL,LU labels which ap- 
pear on the CRT, enter the annotation into a 127- 
character string dimensioned in the controller*, The 
result is printed. 

0: dim R$[127J 
1; wrt 718, "CS" 

2s red 718, fi* 

:3s prt R$ 

Refer to the HP 9825 Desktop Computer Operating and 
Programming Reference for details on string 
manipulations. 

READING CONTROL SETTINGS 

CF, SP, RB, RL, AT, ST, DM, DG, NS, VF, LG 

The eleven control settings accessible over the HP-IB can 
be obtained by entering the CS string and reading the 
values or flags from the appropriate substrings. However, 
it is generally simpler to obtain a single value through 
direct interrogation of the analyzer. The format is the 
same for all eleven control settings (the result is 
displayed) : 

0s wrt 718, “CF" 

Is red 718, R 
2s dsp R 

The returned value. A, takes on the following meanings 
(any of the other ten mnemonics may substitute for CF in 
the first line of code) : 

CF: Center frequency in Hz, 

= - 50000000 to 22600000000 

* Although there are only 126 characters available from the 
CRT annotation (63 per line) , the 9825 controller requires an 
extra character to be dimensioned for internal overhead. 
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SP: Span, 

= 1000 to 500000000 for Hz/ division 

= 0 for Zero Span 

= - 1 for Full Span 

= -2 for 1.7-22 GHz Span 

RB: Resolution bandwidth in' Hz, 

= 100 to 3000000 

RL: Reference level, 

= 60to-112 for dBm 
= 167 to -5 fordB/iV* 

= 172 to - 172 for relative level of center grati- 
cule in dB with INP-B- A ON 



To transfer a trace from the analyzer into a numeric array, 
required for further processing, Method 1 is the fastest at 
1.51 sec and requires the smallest amount of array 
storage (8 X 481 = 3848 bytes): 

0: di m PlC0: 480] 

1: wrt 718, "TR" 

2: for 1=0 to 480 
3: red 718,fiCIl 
4: next I 



METHOD I 

(Transfer to numeric array) 



AT: RF input attenuation in dB, 
‘ =0to70 



ST: Sweeptime, 

= 2 to 10000000 
= - 1 
= -2 
= -3 



for /tsec/ division 
for AUTO sweeptime 
for MANual sweep 
for EXTernal sweep 



DM: Detection mode = 0 for PEAK 

= 1 for SAMPLE 



The array is dimensioned from 0 to 480 (481 total bytes). 
The TA command is sent, and a trace value Is entered 
into the array for each increment in the for / next loop 
counter. All 481 values must be read into the controller to 
release the analyzer so that it can resurhe normal 
operation. 



If immediate numerical processing is not required, other 
choices are more appropriate . 



DG: Display mode = 0 for Normal 

= 1 for Digital Average 

NS: Normalize state = Ofor INP-B— AOFF 

= IforINP-B-AON 



VF: Video filter, 
= .3 to .003 
= - 1 
= -2 



for ratio of VF to Res BVy 
for VF 1 Hz (noise average) 
for VF OFF 



LG: Amplitude scale, 

= 10, 5, 2, or 1 for LOG scale (dB/ division) 
= 0 for LINEAR scale 



Method II is especially convenient when a trace is 
transferred to the controller, stored temporarily in 
memory or on a mass-storage medium, then recalled 
back to the analyzer’s CRT through the use of the lA or IB 
command. 



0 

1 



dim R$C1924] 
wrt, 718, "TR" 
red 718, R$ 



wrt. 718,"IR",R^ 



TRACE DATA I/O 



METHOD II 
(TA,IA combination) 



TA, TB, BA, BB 

Speed, storage requirements, and programming con- 
venience dictate the choice of trace output techniques, 
i.e,, how best to utilize TA, TBandBA,BB. 



This requires only 1924 bytes of array storage but in- 
volves data only in string form which cannot be used in 
numerical calculations without prior conversion. The 
trace transfer time with TA (out of the analyzer) is about 
300 msec and with lA (into the analyzer) about 170 
msec.* 



*To convert to dB^V, see Appendix D of 8569A Spectrum 

Analyzer Operation. * See IA,IB for further details on the use of these commands. 
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For the fastest possible transfer out of the analyzer for 
temporary storage and subsequent numerical processing, 
Method III is the clear choice. Transfer from the analyzer 
of the full trace is achieved in 93 msec and the required 
array storage, 978 bytes, is minimal. The trade-off is that 
eventual processing will require a 2.7 sec conversion 
routine to produce a usable numeric array. This pro- 
cedure must take place at some later time when speed is 
no longer at a premium . 

0: dim ft$C9733;buf ” Input " , ft* , 3 
1: wrt 718, “Bfl" 

2: buf "Input ";tfr 718, " Input ", 962 
3: jmp rds< " Input " >=962 



Introductory Operating Guide 

' 

IA,IB 

The lA or IB command allows the controller to output up 
to 481 values into trace A or trace B. Values in the range 
1 to 975 are displayed at the corresponding levels on the 
CRT; 0 values are blanked. These commands are useful 
for re-entering trace data which have been previously 
output with TA or TB and stored (see Method II above) 
or for inputting an externally generated “trace”, such as a 
test limit line stored in trace A to be superposed on real 
swept trace data viewed in trace B. 

To generate a horizontal line Vz the width of the graticule 
at a level halfway up the screen, enter the following code 
(trace A should be STORE VIEW) : 



METHOD III 
(Rapid trace transfer 
for storage) 

A$ is dimensioned 16 characters or bytes more than arc 
transferred; i.e., 2 bytes/ value x 481 values -t- 16 bytes 
= 978 bytes. The buffer statement (buf) allocates and 
names a buffer (in this case “Input”) in memory. After 
addressing the analyzer and sending the BA command in 
line 1, the buffer is initialized and the transfer is begun in 
line 2. While the transfer is in progress, the buffer status 
= 0. When the transfer is complete, the status =962, the 
buffer size. Therefore, line 3 keeps the controller from 
continuing until the transkr is complete . 



Refer to the HP 9825 Desktop Computer Extended 1/ O 
Programming manual for details 6i the buffered transfer 
technique. 

The trace data stored in the “Input” buffer is accessible as 
a string (A$) for storage. When recalled for numerical 
processing purposes, the following routine will convert 
the string A$ into the numeric array B: 

4: dim BC0s4803 
5: for 1=0 to 480 
€: 21+1 >J 

7 : 256num < C J 3 > +num < C J+ 1 3 > > B Cl 3 
8: next I 

NOTE; } Is-* on 9825 keyboard 

Two 8-bit bytes are required to specify the full range, 0 to 
820, of the digital CRT display: The first byte carries the 2 
most significant bits, and the second byte carries the 8 
least significant bits. To combine a pair of bytes into a 
single numeric value, it is necessary to read two bytes at a 
time from the buffer, shift the first by 8 bits to the left and 
add it to the second byte. 



0s 
1 : 
2s 
3s 
4s 



wrt 718, "Ift" 
for 1=1 to 240 
wrt 718,400,"," 
next I 
wrt 718,";" 



After transmitting the lA instruction to the analyzer, 
display values (in this case all equal to 400) are input one 
at a time, each followed by an ASCII literal comma. To 
signal that the 241st value (1 = 240) is the last to be 
transmitted, a final semi-colon is sent to the analyzer. The 
semi-colon and the comma are optional following the 
481st value when a full trace is input. 



A shorter trace transfer tipne may be achieved by 
transmitting a single string variable rather than a series of 
individual numeric values: 



0 

1 

2 

3 

4 

5 



dim RtC 12063 ;fxd 0 
for 1=0 to 240 
R$&str<400)&", ">R» 
next I 
R$&";">RI 
wrt 718,"IR",R* 



In the first line, A$ is dimensioned for 1206 characters, 
which is sufficient for 241 values. To estimate the re- 
quired number of characters, multiply the number of 
values by 5, and add 1. (241 x 5 -f 1 = 1206) This 
allows up to 3 characters per value in the range 0 to 975 
plus a leading blank generated by the str (string) function, 
a comma after each value, and one exua character for 
the final semi-colon. The fxd 0 instruction following the 
dimension statement insures that str will convert only the 
integer portion of a value into ASCII characters. 



For each cycle of the for/ next loop, the value 400 is con- 
verted to a literal string with str, concatenated to the cur- 
rent A$, and a, comma is then concatenated to this new 
string. The result becomes the new A$. In line 4, a semi 
colon is concatenated onto A$ to provide a termination. 
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The iransfer itself occurs in the last line. The mnemonic 
lA is output to the analyzer to signal a trace transfer, and 
A$ is sent. 

The total time needed to execute this version is longer 
than the first; the time advantage is only in trancfsrring 
the string itself. 

AP,BP 

Frequently, only one data point is required, the peak 
response on the display but of the total 481 values. In 
order to obtain the x- and y-axis coordinates (0 to 480, 0 
to 820) of this maximum, use the AP or BP command for 
trace A or trace B, respectively. If there is more than one 
response at the peak level, the left-most will be returned 
following the command: 

0: wrt 710, "flP" 

1: red 718, X,Y 
2i dsp X,V 

SWEEP CONTROL 

An important cajpability for a remotely controlled analyzer 
is to trigger a sweep. The two commands which are used 
to initiate sweeps with an 8569A may be used wheth r 
the analyzer is in single or continuous sweep mode. 

It is especially important to take a sweep after changing a 
control setting or the analyzer input. This will insure that 
the current trace data corresonds to the current control 
settings and signal input. 
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If wft were to be substituted for wtb in line 0, the 9825 
would attempt to transmit the usual terminating CR and 
LF after the ASCII characters TS. As these cannot be ac- 
cepted until the analyzer has completed its sweep, line 1 
(representing all other controller and non-analyzer bus 
activity) will not be executed until after the end-of-sweep 
occurs. To allow the possibility of other activity occuring 
for the duration of the sweep, the use of wtb is required 
with the TS command. 

SF, MS Sweep with Flag, Mid-Sweep flag 

At other times, it is desirable to trigger a sweep, permit 
the controller to execute other code, and then branch 
back to the analyzer after the sweep is complete. The in- 
tervening code might be data processing in the controller 
or even another measurement with different instruments 
on the interface bus. The Sweep with Flag (SF) com^ 
mand allows this end-of-sweep branching control, in con- 
junction with the Mid-Sweep (MS) flag. 

0: wrt 718, "SF" 

Is wrt 718, "MS" 

2s rdb<718>>fl 

3s if not Rjgto 20 

4s 

• Program code to be executed while 

• analyzer is sweeping 

18s 

19s gto 1 

20s wrt 718, "fiP" 

21s red 713, X,Y 
22s dsp X,Y 



TS 

The TS command triggers a new sweep and inhibits 
subsequent commands to the analyzer until that sweep is 
complete. Upon completion, the analyzer resumes nor- 
mal operation. 

To understand how to use TS, consider the folowing ex- 
ample: ' 

0s Wtb 718, "TS" 

1 s d s p " !• 1 s p 1 ai:.' s i ni ni e d i at e 1 y . " 

2 s w r t 718, " L U H o d i s p 1 a;,,' u n t i 1 

e r'l d o f “"Sweep," 

. ■ I ■{ 

Set the Sweeptime to 0.5 sec/div and RUN this code. 
Upon receipt of TS, the analyzer initiates a sweep. Im- / 
mediately following this, and well before the sweep is 
complete, the message in line 1 appears on the 9825 
LED display. On the other harid, the message on line 2, 
to be displayed on the analyzer's CRT, appears only after 
the end-of-sweep. 



After triggering a sweep with the Sweep with Flag com- 
mand (SF), Mid-Sweep flag (MS) is tested immediately. If 
the flag = 1 then the sweep is still in progress. At this 
point the controller executes the intervening code, then 
returns.)?? line 1 with the gto command in line 19. This 
test apd execute cycle is repeated until the flag = 0 signal- 
ing |^ehd-of-sweep condition. The program then bran- 
20 where in this case the peak coordinates 
are qiitFjut from the analyzer. 

1 

I . 

■ I ■' 

EXAMPLE APPLICATION PROGRAM 

Several 8569A programming capabilities are illustrated In 
a harmonic distortion measurement program. This pro- 
gram measures the frequency and amplitude of an 
oscillator connected to the RF INPUT of an 8569A Spec- 
trum Analyzer, measures the amplitudes of the signal's 
2nd and 3rd harmonics, and calculates and displays the 
total harmonic distortion. The oscillator frequency must 
be In the range 10 MHz to 600 MHz and the amplitude 
less than +30 dBm (the maximum Input level to the 

7 
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analyzer) . When the program is entered and the 
checksum verified, it should immediately be stored on a 
minicartridge tape for permanent storage. 



When the program is RUN, the operator is instructed on 
the 9825 LED display to 



D i s p 1 a;:..' F u n d , 2 rs d , 3 r d H ar m . 



The operator should adjust the 8569A front panel con- 
trols to display the fundamental signal along with its 2nd 
and 3rd harmonics. The display ought to look something 
like this (trace A must be active, SPAN in PER DIVISION 
mode): 




Be certain that all three signals to be measured are be- 
tween the Reference Level and the 7th graticule (the 
display is not calibrated in the lowest vertical division). 
The largest signal on screen is assumed to. be the fun- 
damental — be sure to avoid the LO feedthrough! 



When a satisfactory display has been acquired, set the 
SWEEP TRIGGER to SINGLE and press CONTINUE. 
The program will then commence its measurement. If all 
three signals are on screen as described above, after a few 
seconds the controller will print the results and label the 
analyzer CRT accordingly: 
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Fund 0.349 GHz 

-3.2 dBm 

2nd -46.9 dBm 9825 Strip 

:3rd “61.0 dBm ^ Printer Output 

0 . 69 V. Dist 



99690 HflWCNlC DimPORTlOM W«!U«a€lfr 
Fund*iitnt*li 0.349 GHi -3.2 dto OUtortloni 0.ft9» 




Measurement accuracy can be determined from the data 
sheet specifications for Reference Level and internal 
calibrator accuracies (absolute level); Log Display ac- 
curacy (relative level), and frequency calibration and 
display accuracy. Furthermore, as with all harmonic 
distortion measurements, consideration of the spectrum 
analyzer’s gain compression, distortion products, and 
noise level (sensitivity) performance is essential, as well as 
knowledge of the test oscillator’s frequency and 
amplitude stability. These measurement considerations 
are outside the scope of this Programming Note but are 
discussed in the Hewlett-Packard AN- 150 series Applica- 
tion Notes. 

The program listing follows, with a variable list and a 
description of the operation. When entering the program, 
follow the listing exactly to obtain the indicated 
checksum. Note that the symbol “ > ” which first appears 
on line 30 corresponds to “ — ” on the 9825 keyboard, 
and the “ ” In line 61 Is a 

After the Introduction in lines 0 to 7, a device statement 
in line 9 assigns the label “sa” to the analyzer’s address, 
718. The dimension statement assigns addresses to the 
various arrays including the T-array, indexed from 0 to 
480 (481 total points). Lines 13-15 set standard con- 
troller formats, clear the interface bus and the analyzer, 
clear the CRT labeling, and trigger a sweep. In line 18, a 
message to the operator is displayed on the controller’s 
LED display, and the stop command halts execution until 
CONTINUE is pressed on the keyboard. 
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Control settings are obtained in lines 21-24, following the 
programming example in the text. The scale factor is 
tested for 0 (LINEAR) which is not acceptable in later 
calculations; if this condition is true, a message is 
displayed and the program branches to the end statement 
in line 82. 

The coordinates of the maximum response on trace A, 
assumed to represent the fundamental signal, are 
reported, and the measured level is verified to be below 
the Reference Level and above the 7th graticule line us- 
ing the ‘On Screen?’ subroutine. 

I . , , 

Having acquired the current reference level (R), scale fac- 
tor (B) , center frequency (C) , and span (S) , the 
amplitude in dBm and frequency in Hz of the fundamen- 
tal can be calculated (lines 30-31) from the display units 
obtained via the “AP” command. This frequency, in turn, 
determines the computed frequencies of the 2nd and 3rd 
harmonics and their corresponding x-axis positions in 
display units (lines 32-33) . If the position of the 3rd har - 
monic is off screen , terminate execution . 

Otherwise, the entire trace A is transferred into a numeric 
array (lines 36-39) and “windows” one division wide (48 
points) centered on the calculated positions of the 2nd 
and 3rd harmonics are searched for local maxima, 
assumed to correspond to the 2nd and 3rd harmonic 
responses (lines 42-45 and lines 48-51) . 
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A check for acceptable levels (lines 53-54) Is followed by 
a conversion to absolute levels (lines 57-58) . 

Finally, the total distortion is calculated as the root sum of 
the squares normalized to the fundamental amplitude 
(line 61). Note that linear values, not log (dBm) values 
must be used in this calculation, so a function ‘Lin’ was 
defined in line 85 to perform the necessary conversion. 

The results are printed on the 982^5 strip printer (lines 
64-69) and displayed on the analyzer’s CRT using LU 
and LL commands (lines 72-77) . 



T 


Trace A numeric array 


A[l], A[2], A[31 Amplitude of Fundamental, 2nd, 3rd 




(first in display units, then dBm) 


X[ll, X[2], X[3] Position of Fundamental, 2nd 3rd 




(display units) 


L$ 


String containing LU or LL message 


C 


Center frequency (Hz) 


s 


Span(Hz/div) 


R 


Reference level (dBm) 


B 


Scale factor (dB / div or 0 for LINEAR) 


F 


Fundamental frequency (Hz) 


I 


for / next loop counter 


J 


computed index in for/ next loop 


D 


Distortion (%) 



I 

Variable List 
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"HARMONIC DISTC|RTrON/8569R" : 

"9825:, 810121": - 

" T h i s p r o g r arh ni e as u r e s t h e f r e q u e n c y an d " : 

" ariip 1 i t ud8 of an \osc i 1 1 at or c onnec t ed to che : 
"RF INPUT of an 8569R, Sp^ctrurii Anal yzer , " ; > 

" m e as u r e s t h e ' am p 1 i t;,u d e s , 'D f t h e s i g n a 1 ■' s 2 n d " : 
"and 3rd harmonics., and calculates and": 

" d i sp 1 av's t he t ot al har mon i c d i s t ort i un ■ " : 

"8569fl":dev* 

dim T C 0 :/480 ] j A C 3 ] j X C 3 ] !, L$ C 65 3 
f mt ; fxd 2 , 

cH ?;clr "sa";wrt "sa"j,"RUfiL TS" 

" 0 P E R A TOR I H S T R 0 C T 1 0 N S " : 
d s p D i s p 1 ay F u n d ^ 2 n d , 3 1 ''" d H ar m " |i s t p 




"GET CONTROL SETTINGS": ^ 

wrt "sa" , "CF" ; red "sa",C 
wrt "sa", "SP";red "sa'%S 
wrt "sa", "RL";red "sa",R 

wrt "sa" , "LG" ; red "sa" , E 

i f B==0 5 dsp " Use LOG sc al e , not LIN! " ; gt o "End " 

wrt " s a" n " AP " ; r ed " sa " , X C 1 3 , A C 1 3 

c 1 1 "‘On Screen?"' < AH 3 > 

"CALCULATE FUND LEVEL, FREQ; HARM POSITIONS"; 
R-B < 800- A [ 1 3 > ■••"1 00 '.!■ R C 1 3 
C + S':;XC 1 3-240>/48>F 
48<2F“'-C>/S + 240>XC23 

48(3F-C>/S+240>XC3] ; i f XC33 >480; gto "Err" 



"READ TRACE"; 
wrt "sa","TR" 
for 1=0 to 480 
red "s.a"j,TCI3 
next I 



"FIND 2nd HARM": 

-1>RC23 

for I=max<XC23-24, 0> to XC23+24 ' 
if TCI3>AC23;TCI3>RC23 
n e X t I 

"Find 3rd HARM"; 

- 1 > A C 3 3 

f or I = X C 3 3 - 2 4 t o m i n C 3 3+24,480 > 
if TCI3>AC33;TCI3>RC33 
n e X t I 

c 1 1 "'On Screen? " <RC2 3 > 
c 1 1 "■ On Sc r een ? "' < A C 3 3 > , 



Read Gontrol 
Settings:,, 

CF, SP, RL, LG 

Read Trace 
Data: AP 




Read Trace 
Data: TA; 
Load numeric 
array 
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56:\ 



\ "CaNVERT mSPLRV UNIT LEVELS TO : 

■■\R-t^'800“R.C 21 > / 1 00 > ft C.2 1 
f R-B>:;800-RC3])/100>RI3] 

V' , ■' V' ■ . ' , 

'"CRLCULRTE DISTORTION": 

1 00\ < •" Lin" ( R C 2 ] > •"'•2+ L i n " R C 3 3 > ■^•■2 ) / •" Lin ( R C 1 3 > > D 

"PRINT RESULTS" : 

p r n d ( F 1 e 9 , - 3 > > F ; p n n d R Cl 3 1 , - 1 > R C 1 3 



II 


Fund 


II 

9 


f 


o 

o 


■ B 


3 , " 


6 


X ;i f 6' 


. 1 




M 




dBm 


II 


2nd " 




9 


• 


1 


II 

!l 


II 


3rd" 




9 


■ 


1 


II 

;i 




n 4 X n 


f 6 


• 


dm 


f 


II •/ 

•‘ii 



71: " D I S P L R V R E S U L T S 0 N C R T " : 

72: "LU 0569R ">L$ 

73: wrt "sa" , L$S.:"HRRN0N I C DISTORTION MERSUREMENT " 
74: f X d 3 ; " L L F u n d afti e n t a 1 : " & £ t. r F > !i!.; " GHz " > L t 

75: f X d 1 ; L $ S.: s t. r ( R C 1 3 > & " d B ni " > L 

7 6 : f X d 2 ; L $ & " ^ B i s t r t i o n : ' , " li!.! s t. r < D > " “i " > L ^ 

77: wrt "£a",L$;gto "End" - ^ — 

7S: , ' : 

79: " 0 n S c r e e n ? " : i f ' pi '> 9 9 ari d f:* 1 < S 0 1 ; r e % 

80: "Err":dsp "Signals niust all be UN slREEN ! " 

8 1 : 

82: "End": end 

1 . , ■ ‘I, 

O M ’ ■ ' 

84: " F U N C T' 1 0 N " L i iv" C 0 N V E R T S D B M T 0 L. I N E R R " : 

85: "Li n " : r e t 10 < p i • • ■ 2 0 > 

*14947 



Write labels 
on CRT: LU, LL 
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HPIB COMMANDS 

CONTROL SETTINGS 



CF; 

SP: 



RB: 

RL: 



Center frequency in Hz. 

= -50000000 to 22600000000 

Span, 

= 1000 to 500000000 for Hz/dIvision, 

= 0 for Zero Span 

= - 1 for Full Span 

= -2 for 1.7— 22 GHz Span 

Resolution bandwidth in Hz, 

= 100 to 3000000 



Reference level, 
= 60 to -112 
= 167 to - 5 
= 172 to -172 



for dBm 
fordB/iV* 

for relative level of center 
graticule in dB with INP-B— A 
ON 



AT: 



ST: 



DM: 

DG: 

NS: 

\'F: 



LG: 



RF input attenuation in dB, 
= 0to70 

Sweeptime, 

= 2to 10000000 

= -2 
= -3 



. = 1 

Display mode = 0 
= 1 

Normalize state = 0 
= 1 . 

Video filter, 

= .3 to .003 
= -1 
= -2 

Amplitude scale. 

= 10,5,2, or 1 
= 0 



for ratio oFVF to Res BW 
for VF 1 Hz (noise average) 
forVFOiT 



for L^G scale (dB/divislon) 
for LINEAR scale 



‘To convert to dB^V, see Appendix D o|8569A Spectrum Analyzer 
Operation. 



DIGITAL CRT DISPLAY COORDINATES 
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LABELING 

LL, LU: Up to 63 ASCII characters (see Table 1) input to lower line 

(LL) , or upper line (LU) , terminated with a linefeed 



Table 1. BS89A Display Charactar Sat 



32*- 63 ! " # t '4 & 0123456789;!; ■( = > ? 

64-96 I? R B C D E F G H I,J K L M H 0 F* Q R S T U V W Z C • .1 ■ 
96-127 "• abc def gh i j i*’ ^ mnopqr st < | > ''‘'’i 



*Character 32 is a blank 



AL, AU: Resets lower line (AL) or upper line (AU) annotation to 

control setting mode 

CS: Outputs a 126-character string (see Table )) which 

represents the 63-character upper and lower lines of an- 
notation , terminated by a linefeed 



TRACE DATA I/O 



SWEEP CONTROL 

TS: Triggers sweep (inhibits analyzer from accepting further 

commands until sweep is complete) 

SF, MS: Triggers sweep, sets MS flag = 1; end-of-sweep condition 

signaled by setting MS flag = 0 



0,9Vt 



0,120 



N 



•N,. 



0,100 



CTR 2.4001 GHz SPAN 50 RES 00 ,3 liH? VF OFF 

, REF -27 d0M 10 dB/ ATTp 0 dB 80P AUTO SHPL , 


_ 




nil 


■ 


m 






■ 


B 


iiiim 






■ 


s 


n 


B 


■ 


■ 


■ 


■ 






■ 


B 


7 


B 


■ 


n 


■ 






■ 


■ 


1 


lL 


B 


B 




■ 


■ 






Ml 


-I 


■ 


■ 




1 




|H| 






Hi 




■ 








H 


B 








. 7 


■ 


■ 






■ 






. ■ 


1 




■ 


■ 






B 





400,070 



400,020 



0,0 






0.0 



References to the CRT display coordinates (specifically, commands 
AP/BP, BA/BB, lA/IB, and TA/TB) will follow the layout in the 
above figure. 



Within the range of the graticule, there are a total of 481 x-axis values (0 
to 480, with 48. points per division) and 801 y-axls values (0 to 800, 
with 100 points per division) . The y-axis ovenange values displayed 
above the top of the graticule are 801 to 820 for the trace output com- 
mands AP/BP, BA/BB, and TA/TB, and 801-975 for the trace input 
commands lA / IB (values above 950 may be deflected off the top of the 
screen). 



Two lines of annotation near the top of the CRT display are controlled 
by the commands, CS, LL / LU, and AL / AU. 






for AUTO Sweep 
for MANual Sweep 
for EXTernal Sweep 


TA,TB: 


Outputs 481 trace values (000 to 820), 3 digits each 
separated by commas (1923 bytes total), terminated with a 
linefeed 


for PEAK 
for SAMPLE 


BA, BB: 


Outputs 481 trace values in double-byte format (962 bytes 
total) e.g. , 0000001 1 001 10100 = 820 display units 


for Normal 

for Digital Average 

forlNP-B-AOFF 


IA,IB: 


Inputs up to 481 trace values in the range 0 to 975 (0 ^ 

blanks trace) separated by commas i terminated with a 
semi-colon 


for INP-B- A ON 


AP, BP: 


Outputs peak coordinates (x,y) of trace A or trace B, I 

terminated with a linefeed I 



I 
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Introduction 

This note is an introductory guide to remote operation 
and programming of the 8569A Spectrum Analyzer 
using an HP-85 Personal Computer. Included in this 
guide are system connections for remote operation and 
several example programs with step-by-step descriptions. 

The 8569A is a general purpose microwave spectrum 
analyzer with a microprocessor-controlled digital display. 
Transfer of digital trace data and CRT labels, sweep con- 
trol, and output from the analyzer of front panel control 
settings can be accomplished over the HP-IB*. When 
used with an HP-85 controller, the spectrum analyzer is 
capable of automatic data logging or interactive semi- 
automatic operation involving an operator. 



Related Documents 

Complete operating Information for the 8569A Spectrum 
Analyzer can be found in : 

1 . 8569A Spectrum Analyzer Operation 
(P/N 08569-90008) 

2. 8569A/0000-2 Quick Reference Guide 
(P/N 5952-9359) 

3. 8569 A Spectrum Analyzer Pull-Out Information 
Card 

Information on operating the HP-85 Personal Computer 
can be found in: 

1 . HP-85 Owner’s Manual and Programming Guide 
(P/N 00085-90002) 

2. HP-85 I/O Programming Guide 
(P/N 00Q85-90142) 

Information on the installation of the 92937A HP-IB 
Interface can be found in: 

1. HP-IB Peripheral Installation Instructions 
(P/N 82937-90001) 

Equipment Required 

To perform the examples in this note, you will need th^ 
following equipment and accessories: 

1. 8569ASpectyum Analyzer 

2 . HP-85F Personal Computer (includes 82936 A ROM ’ 
drawer, I/O ROM, and 82937A HP-IB Interface) 

‘Hewlett-Packard Interface Bus, the Hewlett-Packard im- 
plementation pf Instrument interface standard IEEE Std. 
48i5-1978 and ANSI STD, MC 1.1, “Digital interface for pro- 
grammable Instrumentation”. ' 
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Setup 

Figure 1 shows the system connections. To connect the, 

system as shown, follow these steps: , 

1. Turn off power to the 8569A and HP-85. 

2. Install the 1/ O ROM into the 82936A ROM drawer, 
and insert the drawer into a socket on the rear of the 
HP-85. 

3. Install the 82937 A in any available socket on the rear 
of the HP-85. (The select code is factory set inter- 
nally to 7.) 

4. Connect the 24-pin connector at the free end of the 

82937A cable to thevrear panel oTthe 8569A (see 
Figure 1). This connector is shaped' to ensure proper 
orientation. ! 

CAUTION 

Do not attempt to mate silver English 
threaded screws on one connector with 
black metric threaded nuts on another 
connector, or vice versa, as damage to 
the hardware may result. A metric con- 
version kit which wiil convert one cabie 
and one or two instruments to metric 
hardware may be obtained by ordering 
HP P/N 5060-0138. 

HP-IB Address 

I • . ' 

Tlie analyzer’s HP-IB address is (determined by means of 

a rear-panel switch. Set the address to 18 by pressing 

switches 16 and 2 up and all others down: 



ADDRESS 




18 + 2 " 18 



Check-Out 

After making AC power line connections to the analyzer 
' and desktop computer, switch them on. Uppn LINE ON, 
both devices perform Internal test rc)utines. When ready, 
the coriitroller will display an underscore as a cursor. If the 
self-test routine finds a problem, however, the HP-8! > w*|l 
beep and display: 8 

Error 23: SELF TEST 

)' ■ ' ■ , ' ' 





\'v •, 
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V'', ' ' \ 




Figure i S};skm connection/ : 

' , --'.A . ' V^' V' , 



this means thaij your controller is not operating properly; 
contact your ne»itrest HP sales and, service office. 

When thie analyzoir has completed a routine, it 

will be operating normally 'with the, control settin\^s 
displayed above the graticule. In case a fault is detecteOv 
however, an error code vvil), be displayed. B^fer to the 
8569A Operation and ;S< 2 rvlce Manual for further in- 
formation , or contact yoijir HP sj^les and servlpe office . 

■) ' ’:\v , 

When both controller and eipaly^er are operating proper- 
ly, type the following cothn^ands c>n th^ controllor 
keyboard: ^ ''' , \ 



R B 0 R T I ri 7 ^ vl E N b : L I N E if ter eac h 1 i ne] 



OUTPUT) 7 1 8' tet'UTlii's .i s 

' v.i'i:, 'V ■ \ . ■ ''N . 

. . , 'A’o;y . ' V \ ' ’ I 

Upon execution of the ^aiondVcdmlrnand, fheva^ 
should riespe nd by displaying i , 



Thi £ a t e£t ! 



m their ekarnples are divided into four 

furictional categOp®®- f-abd|)ng, Reading Control Set- 
tings, Trace Data, I/O, and Sweep Control. 

It is suggested that a user new to the system first work 
through the examples to familiarize himself with the 
various commands, and then refer back to this Introduc- 
tory Operating Guide as needed when developing 
.progjra.ms. • 

To entet' one or more lines of code into the HP-85 
memory,/ press AUTO, then END LINE to instruct the 
controller to generate line numbers as code is entered. A 



should appear. Enter at the keyboard one line of code 
(i.e., one logical line, which may extend beyOnd one 32 
character CRT display line) and press END LINE. Then 



on the upper line of CRT annotation in place of the con- 
trol settings which are displayed at pov/er-on. If so, pro- 
ceed to the programming examples. If the message 
doesn’t appear, check to be certain that the interface 
cable is properly connected, and the address in the OUT- 
PUT stateriieht matches the address of the 8569A. 
Although is the factory set address and the address 
us^d in the following examples, other addresses arc 



Programmip^g Examples 

The following examples illustrate the entire command set 
of the 8569A when operated with art HP-85 Personal 
Computer. 



will appear, and continue in this fashion until all lines arc 
entered. If you wish to execute a sequence of lines stored 
in memory, add a terminating END statement. For exam- 
ple, if the last line of a program is numbered 80, add: 

90 END 

For details on basic keyboard editing, refer to the HP-85 
Owner’s Manual and Programming Guide. 

To enter a new program, first clear the memory by 
typing: 



(shift] RESET 
[shift] SCRATCH 



[Press END LINE] 
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In case an illegal two- letter mnemonic is sent, to the 
analyzer (i.e., one which is not part of the 8569A com- 
mand set), a message will appear on the analyzer’s CRT: 

SYNTAX ERROR 

To remove the message, send the command AU or 
manually press CLEAR/ RESET, holding it in until the 
annotation reverts back to the control settings mode. 

LABELING 

LL,LU 

To display “This is the upper line,” and “and this is the 
lower line!” on the two CRT alphanumeric display lines: 

10 OUTPUT 718 {'‘LUThis is the up 
ptr line," 

20 OUTPUT 718 j "LL*nd this is th 
e 1 ower lint!" 
or 

10 OUTPUT 718 ; ”LUTI' is is the up 
per line,tLLmnd this is the low 
er 1 i ne ! “t 

The t is the HP-85 character representation of a linefeed 
and is entered from the keyboard using CTRL J. 

Without explicit formatting, the HP-85 outputs a string in 
a free-fleld format with up to 20 trailing spaces. This 
means that considerable unnecessary traffic will be 
transmitted over the interface bus unless a precaution is 
taken. To eliminate these excess spaces, compact field 
formatting should be used, such as: 

10 OUTPUT 718 USING *'K" ; "LUNo 
extra spaces I " 



AL,AU 

To return the upper line and then the lower line of an- 
notation to the control settings mode in effect at analyzer 
power-on, use the following commands: 

10 OUTPUT 718 5 "flU” 

20 OUTPUT 718 I “RL" 

or together: 

ie OUTPUT 718 I “RURL” 



cs 

To access the control settings or LL, LU labels which ap- 
pear on the CRT, enter the annotation into a 126- 
character string dimensioned in the controller. The result 
is displayed. 

10 DIM R$C1263 
20 OUTPUT 718 ;‘'CS“ 

30 ENTER 718 ; R$ 

40 DI3P R> 

Refer to the HP-85 Owner’s Manual and Programming 
Guide for details on string manipulations. 



READING CONTROL SETTINGS 

CF, SP, RB, RL, AT, ST, DM, DG, NS, VF, LG 

The eleven control settings accessible over the HP-IB can 
be obtained by entering the CS string and reading the 
values or flags from the appropriate substrings. However, 
it is generally simpler to obtain a single value through 
direct hterrogation of the analyzer. The format is the 
same :or all eleven control settings (the result is 
displayed) : 

10 OUTPUT 718 5 "CF" 

20 ENTER 718 ; R 
30 DISP R 

The returned value. A, takes on the following meanings 
(any of the other ten mnemonics may substitute for CF in 
the first line of code) : 

CF: Center frequency in Hz, 

= - 50000000 to 22600000000 

SP: Span, 

“ 1000 to 500000000 for Hz/division 
= 0 for Zero Span 

= -1 for Full Span 

= -2 for 1.7-22 GHz Span 

RB: Resolution bandwidth in Hz, 

= 100 to 3000000 

RL: Reference level, 

= 60 to - 112 for dBm 
= 167 to -5 fordB^V* 

= 172 to - 172 for relative level of center graticule 
indBwithlNP-B-AON 

*See 8569A Spectrum Analyzer Operation, Appendix D to 
convert to dB/tV. 
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AT: RF input attenuation in dB, 

= 0to70 

ST: Sweeptime, 

= 2 to 10000000 for ^sec/ division 

= - 1 for AUTO sweeptime 

= -2 for MANual sweep 

= - 3 for EXTernal sweep 

DM: Detection mode = 0 for PEAK 

= 1 for SAMPLE 

DG: Display mode = 0 for Normal 

= 1 for Digital Average 

NS: Normalize state = 0 for INP-B— A OFF 

= IforINP-B-AON 

VF: Video filter, 

= .3 to .003 for ratio of VF to Res BW 
= - 1 for VF 1 Hz (noise average) 

= -2 for VF OFF 

LG: Amplitude scale, 

= 10, 5, 2, or 1 for LOG scale (dB/ division) 
= 0 for LINEAR scale 



TRACE DATA I/O 

tajb,ba,bb 

Speed, storage requirements, and programming conve- 
nience dictate the choice of trace output techniques, i.e., 
how to best utilize TA.TB and BA, BB. 

To transfer a trace from the analyzer into a numeric array, 
required for further processing. Method I is essentially the 
fastest at 11.5 sec. The array storage requirement is 3366 
bytes (3 x 481 + 1923 = 3366). 

10 DIM, fltC 19233 
20 INTEGER B<480) 

30 OUTPUT 718 j»Tfl'‘ 

40 ENTER 718 ; fi$ 

50 FOR 1=0 TO 480 
60 J»4#I-U 

70 B<I>»VfiL<Rti: J, J-f23> 

80 NEXT I 

Method I 
(Transfer into 
numeric array) 

String array A$ is assigned a length of 1923 characters; 
the numeric array B is dimensioried as in INTEGER array 
to save storage space (3 bytes/ value vs. 8 bytes/ value). 
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The TA instruction is sent and the string A$ transferred in 
lines 30-40. This string now must be converted to a 
numeric array of 481 values, accomplished in the 
FOR/ NEXT loop in lines 50-80. 

If immediate numerical processing is not required, other 
approaches are more suitable . 

Method II is especially convenient when a trace is 
transferred to the controller, stored temporarily in 
memory or on a mass-storage rhedium, and recalled back 
to the analyzer's CRT through the Use of the lA or IB 
command. 

10 DIM R$C19233 
20 OUTPUT 718 j"TR" 

30 ENTER 718 ; R$ 



70 OUTPUT 718 ;"IR%R^ 

Method II 

(TA,1A Combination) 

This requires only 1923 bytes of array storage, but in- 
volves data only in string form which cannot be used in 
numerical calculations without prior conversion. The 
trace transfer time with TA (out of the analyzer) is 1.28 
sec and with lA (into the analyzer), 0.70 sec. * 

For the fastest possible transfer out of the analyzer for 
temporary storage and subsequent numerical processing. 
Method HI is the clear choice. Transfer from the analyzer 
of the full trace is achieved in 170 msec and the required 
array storage, 970 bytes, is minimal. The trade-off Is that 
eventual processing will require a 11.4 sec conversion 
routine to produce a suitable numeric array. This pro- 
cedure must take place at some later time when speed is 
no longer at a premium. 

10 HIM RIC9703 
20 lOBUFFER R$ 

30 OUTPUT 718 ;"BR" 

40 TRRNSFER 718 TO R$ FHS 

Method III 
(Rapid trace ir.nsfer 
for storage) 

A$ is dimensioned 8 bytes more than transferred, i.e., 2 
bytes/ value x 481 + 8 bytes = 970 bytes. A$ Is 
desigriated an lOBUFFER (of working length 962). After 
sending a BA Instruction in line 30, a Fast Hand-Shake 
(FHS) TRANSFER is accomplished in line 40. 

* See I A, IB for further details on the use of these commands. 
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When it is necessary to convert A$ into numeric data, the 
following code can be used: 

50 INTEGER B<480> 

60 FOR 1=0 TO 480 
70 J=2*I+1 

80 B<I)=256*NUM<fl$CJ3>+HUM'::ft$CJ + 

I 3 > 

90 NEXT I 

Two 8-bit bytes are required to specify the full range, 0 to 
820, of the digital CRT display: the first byte carries the 2 
most significant bits, and the second byte carries the 8 
least significant bits. To combine each pair of bytes from 
A$ into a single numeric value, it is necessary to convert 
both string values to numeric values, multiply the first by 

2^" 256, and add it to the second. 

1' 

lA, IB 

The lA or IB command allows the controller to output up 
to 48l values into trace A or trace B. Values in the range 
1 to 975 are displayed at the corresponding levels on the 
CRT; 0 values are blanked. These commands are useful 
for re-entering trace data which has been previously out- 
put with TA or TB and stored (see Method II), or for in- 
putting an externally generated “trace”, such as a test 
limit line stored in trace A to be superposed on real swept 
trace data viev^/ed in trace B. 

To generate a horizontal line Vz the width of the graticule 
at a level half-way up the screen, enter the folowing 
code: 



10 


OUTPUT 718 


; ”IR 


20 


FOR 1=0 TO 


240 


30 


OUTPUT 718 


; 400 


40 


NEXT I 




50 


OUTPUT 718 


. M . )| 

9 !• 



After transmitting the lA instruction to the analyzer, 
display values (in this case all equal to 400) are Input one 
at a time, each followed by an ASCII literal comma. To 
signal that the 241st value (1 = 240) is the last to be 
transmitted, a final semi-colon Is sent to the analyzer. The 
semi-colon and the comma are optional following the 
481st value when a full trace is input. ^This technique re- 
quires about 14.5 sec for the 241 values sent above. 

It may be important in some cases to achieve the data 
transfer over the interface bus as rapidly as possible. The 
following method produces a fast transfer by transmitting 
the data as a single string variable rather than as a se- 
quence of inumerlc values. The time required comes to 
410 msec for 241 values. The trade-off comes, however. 



if the string to be transferred must be “loaded” from 
numeric values, as Is done below in lines 10-60. This pro- 
cedure takes about 22.5 sec for 241 values: 



10 DIM R$C9653 
20 R$="“ 

:30 FOR 1=0 TO 240 
40 R$ = R$a!VRL$<400>a:'', 

50 NEXT I 
60 R$ = R$&:*';'' 

70 OUTPUT 718 5“!R'',R$ 

In the first line, A$ is, dimensioned for 965 characters 
which Is sufficient for 241 values. To estimate the re- 
quired number of characters, multiply the number of 
values by 4, and add 1 (241 x 4 -t- 1 = 965). This 
allows up to 3 characters and a comma per value in the 
range 0 to 975 plus one extra character for the final semi- 
colon. A$ must then be assigned a null value prior to ex- 
ecuting line 40 as required by the HP-85 controller. 

For each cycle of the FOR /NEXT loop, the value 400 is 
converted to a literal string with VAL$, concatenated to 
the current A$, and a comma is then concatenated to this 
new string. The result becomes the new A$. In line 60, a 
trailing semi-colon is concatenated onto A$ to provide a 
termination. 



The transfer Itself occurs in the last line. The mnemonic 
lA is output to the analyzer to signal a trace transfer, and 
A$ is sent. 

AP, BP 




Frequently, only one data point is required, the peak 
response on the display out of the total 481 values. In 
order to obtain the x- and y-axis coordinates (0 to 480, 0 
to 820) of the maximum, use the AP or BP command for 
'trace A or trace B, respectively. If there is more than one , 
response at the peak level, the left-most will be returned 
following the command: 



10 OUTPUT 718 ;"RP“ 
20 ENTER 718 ; x;y 
30 DISP X,Y 



SWEEP CONTROL 



An important capability for a remotely controlled analyzer 
Is to trigger a sweep. The two commands which are used 
to Initiate sweeps with an 8569A may be used whether 
the analyzer is in single or continuous sweep mode. 

It is especially Important to take a sweep after changing a 
control setting or the analyzer Input. This will insure that 
the current trace data corresponds to the current control 
settings and signal input. 
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TS Take Sweep 

The TS command triggers a sweep and inhibits subse- 
quent commands to the analyzer until that sweep is com- 
plete. Upon completion, the analyzer resumes normal 
operation. 

To understand how to use TS, consider the following 
example; 

10 OUTPUT 718 USING ; "TS*' 

20 DISP "Displays i mrciedi atel y . " 

30 OUTPUT 718 ; "LUNo display unt 

1 1 end-of-sweep. " 

Set the Sweeptime to 0.5 sec/ div and RUN this code. 
Upon receipt of TS, the analyzer initiates a sweep. Im- 
mediately following this, and well before the sweep is 
complete, the message in line 20 appears on the HP-85 
CRT display. On the other hand, the message on line 30, 
to be displayed on the analyzer’s CRT, appears only after 
the end-of-sweep. 

If the USING*’# > K "were to be omitted in line 10, the 
HP-85 would attempt to transmit the usual terminating 
CR and LF after the ASCII characters TS. As these can- 
not be accepted until the analyzer has completed its 
sweep, line 20 (representing all other controller and non- 
analyzer bus activity) will not be executed until after the 
end-of-sweep occurs. To allow the possibility of other ac- 
tivity occurring for the duration of the sweep, the use of 
USING " # , K " is required with the TS command. 
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After triggering a sweep with SF in the first line, the MS 
flag is tested immediately. If the flag = 1 then the sweep 
is still in progress. At this point the controller executes the 
intervening code, then returns to line 20 with the GOTO 
command in line 190. This test and execute cycle is 
repeated until the flag = 0 signals the end-of-sweep con- 
dition. The program then branches to line 200 where in 
this case the peak coordinates are output from the 
analyzer. 

EXAMPLE APPLICATION PROGRAM 

Several 8569A programming capabilities are illustrated in 
a harmonic distortion measurement program. This pro- 
gram measures the frequency and amplitude of an 
oscillator connected to the RF INPUT of the spectrum 
analyzer, measures the amplitudes of the signal’s 2nd and 
3rd harmonics, and calculates and displays the total har- 
monic distortion. The oscillator frequency must be in the 
range 10 MHz to 600 MHz and the signal amplitude less 
than +30 dBm (the maximum allowed input to the 
analyzer). When the program is entered, it should im- 
mediately be stored on a minicartridge tape for perma- 
nent storage. 

■i . 

When the program is RUN, the operator is instructed on 
the HP-85 CRT to 



Display Fund, 2nd, 3rd Harm. 



SF, MS Sweep with Flag, Mid-Sweep flag 

At other times, it is desirable to trigger a sweep, permit 
the controller to execute other code, and then branch 
back to the analyzer after the sweep is complete. The in- 
tervening code might be data processing in the controller 
or even another measurement with different instruments 
on the interface bus. The Sweep with Flag (SF) com- 
mand allows this end-of-sweep branching control, in con- 
junction with the Mid-Sweep (MS) flag. 

10 OUTPUT 718 ; "SF" 

20 OUTPUT 718 5 "MS" 

, 30 ENTER 718 USING "#,B" ; R 
40 IF NOT R THEN 200 
50 

• Program code to be executed while 

• analyzer is sweeping 

• ' 

180 

190 GOTO 20 

200 OUTPUT 718 ; "RP" 

210 ENTER 718 ; X, V 
220 DISP X,Y 



The operator should adjust the 8569A front panel con- 
trols to display the fundament^ signal along with its 2nd 
and 3rd harmonics. The analyzer CRT display ought to 
look something like this (trace A must be active, and 
SPAN in PER DIVISION mode) : 
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Be certain that all three signals to be measured are be- 
tween the Reference Level and the 7th graticule (the 
display is not calibrated in the lowest division). The 
largest sigrial on screen is assumed to be the fundamental 
— be sure to avoid the LO feedthrough! 

When a satisfactory display has been acquired, set the 
SWEEP TRIGGER to SINGLE and press CONTinue on 
the HP-85. The program will then commence its 
measurement. If all three signals are on screen as 
described above, after a few seconds the controller will 
print the results and label the analyzer CRT accordingly: 

Fund .349 GHz -3.2 dBm 

2nd -46.9 dBm HP-85 

3rd -61.0 dBm Printer Output 

Distortion .69 
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Oltfortloni 0.691 
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T$ String which receives trace A data at transfer from 
analyzer 

T Trace A numeric array generated from T$ 

A1 , A2, A3 Amplitude of Fundamental, 2nd, 3rd (first 
in display units, then dBm) 

XI, X2, X3 Position of Fundamental, 2nd, 3rd (display 
units) 

C Center frequency (Hz) 

S Span (Hz/div) 

R Refer&rxe level (dBm) 

B Scale factor (dB/dIv or 0 for LINEAR) , 

F Fundamental frequency (Hz) 

I FOR/NEXT loop counter 

J Computed index in FOR/NEXT loop 

D Distortion (%) 



Variable List 

After the introduction in lines 1 to 12, the variable A is 
assigned the value 718 for subsequent Use as the 
analyzer’s address. The DIMension statement assigns 
1923 bytes to T$, and the INTEGER statement assigns 
481 X 3 = 1443 bytes to the T-array. Line 19 clears the 
HP-85 CRT display, while liries 21-22 clear the interface 
bus, the analyzer, and the analyzer’s CRT labeling, and 
then trigger a sweep. Note the use here of an “® ” symbol 
to combine two separate commands onto a single line. 
Line 25 displays- a"^ message to the operator on the HP-85 
CRT, and |he PAUSE comrnand halts execution until 
CONTinue Is pressed on the keyboard. 

Control settings are obtamed in lines 29-32, following the 
programming example in the text. The scale factor is 
tested for greater than 0 (i.e., LOG rather than LINEAR) 
which Is required for computations; If this condition is not 
true (analyzer is in LINEAR mode), a message is 
displayed and the program branches to its termination. 





Measurement accuracy can be determined from the data 
sheet specifications for Reference Level and Internal 
calibrator accuracies (absolute level). Log Display ac- 
curacy (relative level), and frequency calibration 'and 
display accuracy. Furthermore, as with all harmonic 
distortion measurements, consideration of the spectrum 
analyzer’s gain compression, distortion products, and 
noise level (sensitivity) performance is essential, as well as 
knowledge of the test oscillator’s frequency and 
amplitude stability. These measurement considerations 
are outside the scope of this Programming Note but are 
discussed In the Hewlett-Packard AN-150 series Applica- 
tion Notes. 

< 

The program listing follows, with a variable list and a 
description of the operation, 



The coordinates of the maximum response on trace A, 
assumed to represent the fundamental signal, are 
reported in lines 35-36, and the measured level is verified 
to be below, the Reference Level and above the 7th 
graticule or else program execution is terminated. 

Having acquired the current reference level (R) , scale fac- 
tor (B), center frequency (C), and span (S), the 
amplitude in dBm and frequency in Hz of the funda- 
mental can be calculated (lines 40-41) from the display 
units obtained with the AP command. This frequency, in 
turn, determines the computed frequencies of the 2nd 
and 3rd harmonics, and their corresponding x-axIs posi- 
tions in display units (lines 42-43). If the position of the 
3rd harmonic is determined to be off screen, a message is 
displayed and the program terminated. 
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Otherwise, the entire trace A is transferred into the con- 
troller’s memory as a string and converted to a numeric 
array (lines 47-52). In lines 55-58 and 61-64, “windows” 
one division wide (48 points) centered on the calculated 
positions of the 2nd and 3rd harmonics are searched for 
local maxima, assumed to correspond to the 2nd and 3rd 
harmonic responses. 

Checks for acceptable levels (lines 66-67) are followed by 
conversions to absolute levels (lines 70-71) . 



. ■ .■ / ' 
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Finally, in line 74 the total distortion is calculated as the 
root sum of the squares normalized to the fundamental 
amplitude. Note that linear values, not log (dBm) values 
must be used in this computation, so a function FNL was 
defined at the end of the program code to perform the 
necessary conversion. 

The results are printed on the HP-85 after rounding 
(more user-defined functions FNR1-FNR3) in lines 
77-83, and displayed on the analyzer’s CRT using the LU 
and LL commands in lines 86-87 . 
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55 

56 FOR I*MRX<X2-24,0> TO X2+24 

57 IF T<I>>R2 THEN fl2»T<I> 

58 NEXT I 

59 ! 

68 ! FIND 3RD HRRMONIC 

6 1 R3'*'" 1 

62 FOR I»X3-24 TO MIN<X3+24, 480) 

63 IF T<I)>R3 THEN fl3*T<I> 

64 NEXT I 

65 ! 

66 IF R2<100 OR R2>800 THEN 90 I 

67 IF R3<100 OR R3>890 THEN 90 
68' ! 

69 ! CONVERT DISP UNITS TO DBM 

70 R2»R-B*<800-R2>/100 

71 R3*R-B*<800-R3)/100 

7 ?:\ 

73 ! CRLCULRTE •/. DISTORTION 

74 D*100*SQR<FNl^<R2)^2fFNL<R3>^2 

)/FNL<Rl> 

75 ! 

76 ! PRINT RESULTS 

77 F«FNR3<F/1000000000> 

78 Rl*FNRKRT) 0 R2»FNRKR2) 0 R 
3=FNR1<R3> 0 D»FNR2<D> 

79 PRINT "Fund ”jFj''GHz ”;Rl;''d 
BRi" 

80 PRINT ”2rtd "tR2j ‘'dBrn" 

81 PRINT »3rd ''tR3j ”dBm*' 

82 PRINT '• Distort ion »;D;"V.“ 

83 PRINT USING ••3/,X” 

84 ! 

85 ! DISPLRY RESULTS ON CRT 

86 OUTPUT R ;"LU 856 

9fl HARMONIC DISTORTION MERSUREME 
NT” 

87 OUTPUT fi j "LLFundamtnt al : ”8»V 

RL»<F>4.” GHz ”8.VRL$<R1>6«” dBm 

Di stort ion I ”8«VflL$<D>6«”*i” 

88 GOTO 92 

89 I 

90 DiSP "Signals must aM be ON 
SCREEN!” 

91 ! 

92 CLEAR 

93 END 

94 I 

95 ! 

96 DEF FNL<X> “ 10-^<X/20> 

97 DEF FNRKX) » INT<X*10+. 5)/10 

98 DEF FNR2<X> = INT<X*100+. 5). 1 
00 

99 DEF FNR3<X) « INT<X*1000+. 5)/ 

1000 
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Write i^oels 

onCi^T: 

LU,LL 






HPIB COMMANDS 

CONTROL SETTINGS 

CF: Center frequency in Hz, 

= - 50000000 to 226()000000() 

SP: Span. ' 

= 1000 to 500000000 for Hz/division 
= 0 , for Zero Span 

= - 1 for Full Span 

= -2 for 1.7— 22 GHz Span 

RB: Resolution bandwidth in Hz. 

= 100 to 3000000 



LL, LU: 
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LABELING 

Up to 63 ASCII characters (see Table 1) Input to lower line 
(LL), or upper line (LU), terminated with a linefeed 



Tab/* 1. 85694 DIsp/§y Charactw Sat 

' i 

32»- 63 ! " # ■$ •- O * + , - . / 0 1 2 3 4 5 6 7 8 9' : ; < = :> ?' 

64-96 i?RBCDEFGH I JKLMNOPQRSTU VWX VZ C .1 • _ 
.96-127 .ab •: d e f g h i ,j k 1 m n o p q r s t u j;.' z < | > i' 

^Character 32 is a blank 



RL: 


Reference level. 
= 60to-112 

= 167 to - 5 


for dBm 
fordB^V* 


AL,AU: 


Resets lower line , (AL) or upper line (AU) annotation to j 

control setting mode 




= 172 to -172 


for relative level of center 
graticule in dB with INP-B— A 
ON 


CS: 


Outputs a 126-character string (see Table 1) which 
represents the 63-character upper and lowe'' lines of an- 
notation, terminated by a linefeed 


AT: 


RF input attenuation in dB, 




• 




= 0 to 70 




( 




ST: 


Sweeptime. 

= 2 to 10000000 


for/isec/dlvision 




TRACE DATA I/O 




= -l 


for AUTO Sweep 


TA,TB: 


Outputs 481 trace values (000 to 820), 3 digits each 




= -2 


for MANual Sweep 




separated by commas (1923 bytes total), terminated with a 




= - 3 


for EXTernal Sweep 




linefeed 


DM: 


Detection mode = 0 


for PEAK 


BA, BB: 


Outputs 481 trace values in double-byte format (962 bytes 




= 1 


for SAMPLE 


total) e.g,, 00000011 00110100 = 820 display units 


DG: 


Display mode = 0 


for Normal 


lA, IB: 


Inputs up to 481 trace values in the range 0 to 975 (0 


' 


= 1 


for Digital Average 




blanks trace) separated by commas, terminated with a ^ 

semi-colon 


NS: 


Normalize state = 0 


forlNP-B-AOFF 


1 






= 1 


forINP-B-AON 


AP, BP: 


Outputs peak coordinates (x,y) of trace A or trlice B. 
terminated with a linefeed 


VF: 


Video filter. 
= 3 to. 003 


for ratio of VF to Res BW 








= -1 , 


for VF 1 Hz (noise average) 






'■f '/)' ' 


= -2 


for VF OFF 




SWEEP CONTROL 




Amplitude scale, 
= 10,5.2, or 1 
= 0 


for LOG scale (dB/div ision) 
for LINEAR =icale 


TS: 


Triggers sweep (inhibits analyzer from accepting further 
commands until sweep is complete) 


*To convert to dBuV, see Appendix D of 8569A Spectrum Analyzer 


SF, MS: 


Triggers sv;ccp, sets MS flag = 1; end-of-sweep condition 


Operation 








signaled by setting MS flag = 0 



DIGITAL CRT DISPLAY COORDINATES 

0,B7B 

^ ^ ^ ^ ^ 

P gjQ nit ?,W1 GH? SPAN'JWW I!|;G Itw ,i kHz VF 

’ >s , RFi -?'/ (ilk IHHii/ AIlFNHcK) GKP AlllO G 








References to the CRT display coordinates (specifically, commands 
AP/BP, BA/BB, lA/IB, and TA/TB) will follow the layout in the 
above figure. 



Within the range of the graticule, there arc a total of 481 x-axIs values (0 
to 480, with 48 points per division) and 801 y-axis values (0 to 800, 
with 100 points |3er division). The y-axIs overrange values displayed 
above the top of the graticule arc 801 to 820 for the trace output com- 
mands AP/BP, BA/BB, and TA/TB, and 801-975 for the trace Input 
commands lA / IB (values above 950 may be deflected off the top of the 
screen), 



Two lines of annotation near the top of the CRT display are controlled 
by the commands CS, LL/LU, and AL/AU. 
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Quick Reference Guide 

8569A Spectrum Analyzer 



SEPTEMBER 1981 



INTRODUClilON 

I: ■ ■ ■ 

This programmincj, note is a reference guide for remote operation of the 
HP 8569A Spectium Analyzer. This note is intended for use by those 
familiar with HP-jiB programming and the basic functions of the HP 
8569A Spectrum[ Analyzer. For complete programming information, 
refer to the HP 8569A Spectru/n Analyzer Operation . 
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480,970 

480, 820 
480,800 



0,0 






480,0 



References to ithe CRT display coordinates (specifically, commands 
AP/BP, BA/ BB, lA/IB, and TA/TB) will follow the layout in the 
above figure. 



AL Display lower line cpntrol settings 

AP Output trace A peak signal coordinates 

AT Output RF Input Atjenuation 

AU Display upper line cbntrol settings 

BA Output trace A byte values 

BB Output trace B byte values 

BP Output trace B pcakjsignal coordinates 

CF Output Center Frequency 

CS Output annotation 

DG Output display mode 

DM Output detection mode 

lA Input trace A integer values 

IB Input trace B Integer values 

LG Output Amplitude Scale 

LL Input lower line message 

LU Input upper line message 

MS Outpyt value of sweep flag 

NS Output INP-B- A state 

RB Output Resolution Bandwidth 

RL Output Reference Level 

SF Start sweep and set sweep flag 

SP Output Frequency Soan/Div 

ST Output Sweep Time 

TA Output trace A integer values 

TB Output trace B integer values 

TS Take sweep 

VF Output Video Filter 

HP-IB ADDRESS 

The analyzer’s HP-IB address is determined by means of a rear-panel 
switch. For exampUr ’or the address 18, the 16 and 2 switches are 
pressed up and all others down . 



Vithin the range of the graticule, there are a total of 481 xraxls values (0 
,0 480, with 48 points per division) and 801 y-axis values (0 to 800, 
with 100 point? per division). The y-axis overrange values displayed 
above the top dif the graticule are 801 to 820 for the trace output com- 
mands AP/BP, BA/BB, and TA/TB, and 801-975 for the trace input 
commands I A /j IB (values above 950 may be de( rcted off the top of the 
screen) . | 



Two lines of ar notation near the top of the CRT display are conttolled 
by the commardsCS, LL/LU,and AL/ AU. 



ADDRESS 



A1 

sn 




AB 



0 



A1 '< 2" - 1 
A2-2' ■•2 
A3 -2' “ 4 
A4 “ 2' ■’ 8 
AB “ 2* “ 10 



16 + 2 » IB 
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LABELING 



HP IB COMMANDS (FUNCTIONAL LISTING) 

SWEEP CONTROL 



LL, LU: Up to 63 ASCII characters (see Table 1) input to lower line 

(LL), or upper line (LU), terminated with a linefeed 



TS: Triggers sweep (inhibits analyzer from accepting further TablBl. 8569A DIsplBy ChBfBCtBr SBt 

. commands until sweep is complete) 

SF, MS: Triggers sweep, sets MS flag =1; end-of-sweep condition 

signaled by setting MS flag 0 

CONTROL SETTINGS 



32*. 63 ! " # $ "i & ^ . •••" 0 1 2 3 4 5 ip 7 8 9 : ; < - 

64-95 C* fi E C D E F G H I J K L M N 0 P Q R S T U V W X V Z [ •• 1 •' 
96-127 Ab c d e f g h i j k 1 ni n o p q r s t u w y z ; | > ii 

^Character 32 is a blank 



CF: Center frequency in Hz, 

= - 50000000 to 46650000000 

SP: Span, 

= 1000 to 500000000 for Hz/divlsion 
= 0 for Zero Span 

= - 1 for Full Span 

= -2 for 1.7— 22 GHz Span 



AL,AU: Resets lower line (AL) or upper line (AU) annotation to 

control setting mode 

CS: Outputs a 126-character string (see Table 1) which 

represents the 63-character upper and lower lines of an- 
notation , terminated by a linefeed 

TRACE DATA I/O 



RB: Resolution bandwidth in Hz, 

= 100 to 3000000 

RL: Reference level, 

= 60 to -112 for dBm 

= 167 to - 5 for dBi/tV 

= 172 to - 172 for relative level of reference 

level line in dB with 
INP-B-AON* 

= .000000562 to 224 for volts in LINEAR 



TA,TB: Outputs 481 trace values (000 to 820), 3 digits each 

separated by commas (1923 bytes total), terminated with a 
linefeed 

BA, BB: Outputs 481 trace values in double-byte format (962 bytes 

total) e.g., 00000011 00110100 = 820 display units 

lA, IB: Inputs up to 481 trace values in the range - 1 to 975 (- 1 

blanks trace) separated by commas, terminated with a 
semi-colon 



AT: RF input attenuation in dB, 





= 0to70 




ST: 


Sweeptime, 

= 2to lOOOOOOO 


forf(.sec/division 




= -1 


for AUTO Sweep 




= -2 


for MANual Sweep 




= -3 


forEXTerna! Sweep 


DM: 


Detection mode = 0 


for PEAK 




= 1 


for SAMPLE 


DG: 


Display mode = 0 


for Normal 




- 1 


for Digital Average 


NS: 


Normalize s'.jte = 0 


forINP-B-AOFF 




= 1 


forINP-B-AON 


VF: 


Video filter , 
= .3 to .003 


for ratio of VF to Res BW 




= - 1 


for VF 1 Hz (noise average) 




V ='-2 


for VF OFF 


LG: 


Amplitude scale, 
= 10,5,2, or 1 


for LOG scale (dB/ division) 




= 0 


for LINEAR scale 



'To convert to dBjitV, see Appendix D of 8569 A Spectrum Analyzer^ 
Operation. 

"To position ••eference level line at jehter or top of graticule, see SectWW! 
Ill, Appendix D of 8569A Spectrum Analyzer Operation and Service ^ 
Manual. 



AP, BP: Outputs peak coordinates (x,y) of trace A or trace B, 

terminated with a linefe'ed 



STANDARD HP IB MESSAGES 



HP-IB 

Message 


Response 


Related 

Commands 

and 

Controls* 


) 

Interlace 

Functions* 


Data 


Information pertaining to the 
digital storage display is 
available to the bus. Trace' 
data and display messages 
can be sent to the analyzer via 
HP-IB. Program Instructions 
can initiate sweeps. 


' 


T7,'L4 

AHl, 

SHI 


Clear 


Device clear; clear active 
traces and reset sweep. 


DCL. 

SDC 


DCl 


Abort 


Interface clear; unaddress 
instrument! 


IFC 


T7„L4 


* Commands, Control lines and Interface Functions are defined in 
IEEE STD 488 (and the identical ANSI Standard N^Cl.l). Complete 
HP-IB capability is: SH1,AH1,T7,L4,SRO>ROO,PPO,DC1, 
DT0,C0,E2. 



, ■' . f ; ■, . ,, , . 

For more information, call yoitr local HP Sales Office or nearest RegKmal Office: Eastern (201)' 265-5000i Midwestern (312) 255-9800i Soiithem (404) 955-1500; Wostem (213) 
970-7500; finit I' Vi (416) 678-9430. Ask the operator for Instrument sales. Or write Hewlett-Packfird, 1501 Page Mill Road,, Palo Alto, CA 94304.1 In Europe; Hewlett-Packard 
S.A., 7, rue du w ,.s-du-Lan, P.O. Box, CH 1217 Meyrin 2, Geneva, Switzerland. In iapan; Yokogawa-Hew.'etl-Packard Ltd , 29-21, Takaldo-Hlgashl 3-chome, Suginami-ku, Tokyo 168. 
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Introduction 



Setup 



This note is an introductory guide to remote operation 
and prograrhming of the 8569A Spectrum Analyzer us- 
ing a 9825 Desktop Computer. Included in this guide are 
system connections for remote operation and several ex- 
ample jprograms with step-by-step descriptions. 

't :( 

The 8569A Is a general purpose microwave spectrum 
analyzer with a microprocessor-controlled digital display. 
Transfer of digital trace data and CRT labels, sweep con- 
trol, and output from the analyzer of front panel control 
settings can be accomplished over the Hewlett-Packard 
Interface Bus (HP-IB)T. Wtrcn used with a 9825 con- 
troller, the spectrum analyzer is capable of automatic data 
logging or interactive semi-autorriati'c operation Involving 
an operator. 



Related Documents 

Complete operating informatidh for the 8569A Spectrum 
Analyzer can be found in : 

1. 8569A Spectrum Analyzer Oper;stidn ' ^ ,, 

’ (P/N 08569-90008) 

2. 8569A/0000-2 Quick Reference Guide 

(P/N 5952-9359) : 0 

3. ' 8569 A Spectrum Analyzer Pull-Out Information 

Card ' ' , ^ 

Information on operating the 9825 Desktop Computer 
can be found in: 

1. HP 9825 Desktop Computer Operating and 
Programming Reference (P/N 09825-90200) 

2. HP 9825 Desktop Computer I/O Control Reference 
(P/N 09825-90210) 

A description of interface programming and hardware 
canine found In: 

1. INTERFACING CONCEPTS and the 9825A 
(P/N 09825-90060) 



Equipment Required 

To perform the examples in this note, you will need the 
following equipment and accessories: 

1 . 8569A Spectrum Analyzer 

2. 9825B Desktop Computer 

3. 98034A HP-IB Interface 

I ' ' 

‘Hewlett-Packard Interface Bus,, the Hewlett-Packard Im- 
plementation of instrurnent interface standard IEEE Std. 
488-1978 and ANSI STD, MC 1.1, “Digital interface for pro- 
grartimable instrumentation.” 



Figure 1 shows the system connections and switch setting 
for the 98034A HP-IB Interface. To connect the system 
as shown, follow these steps: 

1 . Turn off power to the 8569A and 9825. 

2. Install the 98034A in any available socket on the rear 
of the 9825. Be sure the 98034A seats securely in 
the socket; this has occurred when the latch on top of 
the interface pops up, locking the; card into the 
socket. 

3. S^t the rotary switch located on top of the 98034A to 
position 7. Seven is the select code of the interface 
for all programs in this guide. 

4. Connect the 24-pin connector at the free end of the 
98034A cable to the rear panel of the 8569A (see 
Figure 1). This connector Is shaped to ensure proper 
orientation. 

CAUTION 

Do hot attempt to mate silver English 
threaded screws on one connector with 
black metric threaded nuts on another 
connector, or vice versa, as damage to 
the hardware may result. A metric con- 
version kit which wiil convert one cable 
and one or two instruments to metric 
hardware may be obtained by ordering 
HP P/N 5060-0138. 



HP-IB Address 

The analyzer’s HP-IB address is determined by means of 
a rear-panel switch. Set the address to 18 by pressing 
switches 16 and 2 up and all others down: 



ADDRESS 



A1 - 2" » 1 
A2 » 2' ”2 
A3 “ 2’ -4 
A4 » 2’ “ 8 
A5 “ 2* " 16 




16 + 2-18 



Check-out 

Aft^r making AC power line connections to the analyzer 
and desktop computer, switch them on. Upon LINE ON, 
both devices perform internal test routines. When ready, 
the controller will display the “lazy T” : 
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Figure 1. Si;stem connection. 



If the calculator is turned on and the display is blank: 

Press or 

If the display remains blank, first check the power con- 
nection and fuse. If you still have a problem, call your HP 
sales and service office. 

When the analyzer has completed a digital circuitry tes^ ^ 
routine it will be operating normally, with the control set- 
tings displayed above the graticule. In case a failure oc- 
curs, however, an error code will be displayed. Refer to 
the 8569A Operation and Service Manual for further in- 
formation, or contact your HP sales and service office. 

When both controller and analyzer are operating normal- 
ly, type the following commands on the controller 
keyboard: [Press EXECUTE 

c 1 1 7 after each line] 

wrt. 718,. "LUThis is a test!" 



Upon execution of the second command, the analyzer 
should respond by displaying 

T h i s i s a t e s t ! 

on the upper line of annotation in place of the control set- 
tings which originally are displayed. If so, proceed to the 
'pr;d 9 ramming examples. If the message does not appear, 
t;feck to make sure that the 98034A select code is set to 
|7, the interface cables are properly connected, and the 
address in the wrt statement matches the address of the 
8569A. Although 18 is the factory set address and the 
address used in the following examples, other addresses 
are possible. 

If the message still does not appear on the CRT screen, 
consult the 8569A Operation and Service Manual, the 
9825A/B System Test Booklet and the 98034A Installa- 
tion and Service Manual for troubleshooting information. 
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Programming Examples 

The following examples illustrate the entire command set 
of the 8569A when operated with a 9825 Desktop 
Computer. 

The commands and their examples are divided into four 
functional categories: Labeling, Reading Control Set- 
tings, Trace Data I/O, and Sweep Control, It is suggested 
that a user new to the system first work through the ex- 
amples to familiarize himself with the various commands, 
and then refer back to this Introductory Operating Guide 
as needed when developing programs. 

To enter one or more lines of code into the 9825 
memory, key in one line at a time (without line numbers 
— these are added automatically) and press STORE. 
When all lines are entered, press RUN to execute the pro- 
gram, Refer to the HP 9825 Desktop Computer 
Operating and Programming Reference for details on 
basic keyboard editing. To enter a new program, first 
clear the memory by typing 

erase a [Press EXECUTE] 

In case an illegal two- letter mnemonic is sent to the 
analyzer, (i.e., one v^hich is not part of the 8569A com- 
mand set) , a message will appear on the analyzer’s CRT : 

SYNTfiX ERROR 

To remove the message, send the command AU or 
manually press CLEAR/RESET, holding it in until the 
annotation reverts back to the control settings mode. 

LABELING 

LL, LU 

To display “This is the upper line,” and “and this is the 
lower line!” on the two CRT alphanumeric lines: 

0: wrt 718,"LUThis is the upper line,'' 
1: wrt 718, "LLand this is the lower 
line!'' 
or 

0: wtb 718,''LUThis is the’ 
u p p e r 1 i n e , " , 1 0 , '' L L an d 
t h is is t he 1 ower 1 i ne I " , 1 0 

Note that any integer from 0 to 31 will terminate the LU 
or LL labeling text; the 10 used above corresponds to a 
linefeed. • 
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AL, AU 

To return the upper line and then the lower line of an- 
notation to the control settings mode in effect at analyzer 
power-on, use the following commands: 

0: wrt 718, "fiU" 

1: wrt 718, "AL" 

or together: 

0: wrt 718,"RUAL" 

cs 

To access the control settings or LL,LU labels which ap- 
pear on the CRT, enter the annotation into a 127- 
character string dimensioned in the controller*. The 
result is printed. 

0: dim f\$li271 
1; wrt 718, "CS" 

2: red 718, R$ 

3: prt fi$ 

Refer to the HP 9825 Desktop Computer Operating and 
Programming Reference for details on string 
manipulations. 

READING CONTROL SETTINGS 

CF, SP, RB, RL, AT, ST, DM, DG, NS, VF, LG 

The eleven control settings accessible over the HP-IB can 
be obtained by entering the CS string and reading the 
values or flags from the appropriate substrings. However, 
it is generally simpler to obtain a single value through 
direct interrogation of the analyzer. The format is the 
same for all eleven control settings (the result is 
displayed) : 

0: wrt 718, "CF" 

1: red 718, R 
2: dsp R 

The returned value. A, takes on the following meanings 
(any of the other ten mnemonics may substitute for CF in 
the first line of code) : 

CF: Center frequency in Hz, 

= - 50000000 to 22600000000 

* Although there are only 126 characters available from the 
CRT annotation (63 per line) , the 9825 controller requires an 
extra character to be dimensioned for internal overhead. 
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SP: Span, 

= 1000 to 500000000 for Hz/division 



= 0 


for Zero Span 


= -l 


for Full Span 


= -2 


for 1.7-22 GHz Span 


RB: Resolution bandwidth in Hz, 


= 100 to 3000000 


' ‘ 


RL: Reference level, 




= 60 to -112 


for dBm 


= 167to-5 


fordB/tV* 


= 172 to - 172 


for relative level of center grati 




cule in dB with INP-B -* A ON 


AT: RF input attenuation in dB, 


= 0to70 




ST: Sweeptime, 


( 


= 2 to 10000000 


for /isec/ division 


= -1 


for AUTO sweeptime 


= -2 


for MANual sweep 


= -3 


for EXTernal sweep 



DM: Detection mode = 0 for PEAK 

= 1 for SAMPLE 
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To transfer a trace from the analyzer into a numeric array, 
required for further processing. Method I is the fast<?st at 
1.51 sec and requires the smallest amount of array 
storage (8 x 481 = 3848 bytes): 

0: di RC0: 480] 

1: wrt 718, 

2 : for 1=0 to 480 

3s red 718, flC I 3 

4: next I 



METHOD I 

(Transfer to numeric array) 

The array is dimensioned from 0 to 480 (481 total bytes) < 
The TA command is sent, and a trace value is entered 
into the array for each increment in the for/ next loop 
counter. All 481 values must be read Into the controller to 
release the analyzer so that it can resume normal 
operation. 

If immediate numerical processing is not required, other 
choices are more appropriate. 



DG: Display mode = 0 for Normal 

\ = 1 for Digital Average 

NS: Normalize state = 0 for INP-B— A OFF 

= IforlNP-B-^AON 



VF: Vid^o filter, 
= .3 to .003 

■ =-lv, 

= -2 



for ratio of VF to Res BW 
for VF 1 Hz (noise average) 
for VF OFF 



LG: Amplitude scale, 

= 10, 5, 2, or 1 for LOG scale (dB/division) 
= 0 \ for LINEAR scale 



Method 11 is especially convenient when a trace is 
transferred to the controller, stored temporarily in 
memory or on a mass-storage medium, then recalled 
back to the analyzer’s CRT through the use of the lA or IB 
command. 

0: dirii R$ Cl 924 3 
1: wrt 718, "TR" 

2: red 718, R$ 

3 s 
4 : 

5s 

6 s wrt 7 1 8 , " I R " , R'l^ 



FRACE DATA I/O 



METHOD 11 
(TA,1A combination) 



TA,TB,BA,BB 

\ 

Speed, storage requirements, and programming con- 
venience dictate the choice of trace output techniques, 
I.e. , how best to utilize TA, TB and BA,BB. 



This requires only 1924 bytes of array .storage but in- 
volves, data only in string form which cannot be used in 
numerical calculations without prior conversion. The 
trace transfer time with TA (out of the analyzer) is about 
300 msec and with lA (into the analyzer) about 170 
msec.* 



* To convert to dB/iV, set^ Appendix D of 8569A Spectrum 

Analyzer Operation. \ 

‘ i ' 



* See I A, IB for further details on the use of these commands. 



5 



/ 
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■' ' , 

For the fastest possible transfer out of the analyzer for 
temporary storage and subsequent numerical processing, 
Method III is the clear choice. Transfer from the analyzer 
of the full trace is achieved in 93 msec and the required 
array storage, 978 bytes, is minimal. The trade-off is that 
eventual processing will require a 2.7 sec conversion 
routine to produce a usable numeric array. This pro- 
cedure must take place at some later time when speed is 
no longer at a premium. 



0: dim 8*C973]tbuf •' Inpt.4t " , , 3 

1: wrt 718, “Bfi" 

2: buf *' Input “ s tfr 718, " Input " ,962 
3: .jmp rds< '* Input ”) *962 
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IA,IB 

The lA or IB command allows the controller to output up 
to 481 values into trace A or trace B. Values in the range 
1 to 975 are displayed at the corresponding levels on the 
CRT; 0 values are blanked. These commands are useful 
for re-entering trace data which have been previously 
output with TA or TB and stored (see Method II above) 
or for inputting an externally generated “trace”, such as a 
test limit line stored in trace A to be superposed on real 
swept trace data viewed in trace B. 




To generate a horizontal line Vz the width of the graticule 
at a level halfway up the screen, enter the following code 
(trace A should be STORE VIEW) : 



METHOD 111 
(Rapid trace transfer , 
for storage) 

A$ is dimensioned 16 characters or bytes more than are 
transferred; i.e., 2 bytes/ value x 481 values -f 16 bytes 
= 978 bytes. The buffer statement (buf) allocates and 
names a buffer (in this case “Input”) in memory. After 
addressing the analyzer and sending the BA command in 
line 1, the buffer is initialized and the transfer is begun in 
line 2. While the transfer is in progress, the buffer status 
= 0. When the transfer is complete, the status = 962, the 
buffer size. Therefore, line 3 keeps the controller from 
continuing until the transfer is complete ; 

Refer to the HP 9825 Desktop Computer Extended 1/ O 
Programming manual for details of the buffered transfer 
technique. 

The trace data stored in the “Input” buffer is accessible as 
a string (A$) for storage. When recalled for numerical 
processing purposes, the following routine will convert 
the string A$ into the numeric array B: 

4: di m BC0: 480] 

5: for 1=0 to 480 
6: 2I + DJ 

7: 256num<fltCJ]>+nun.<fi$CJ-H]>>Bi:i] 
8s next I 

NOTE; } Is— on 982.5 keyboard 

Two 8-bit bytes are required to specify the full range, 0 to 
820, of the digital CRT display: The first byte carries the 2 
most significant bits, and the second byte carries the 8 
least significant bits. To combine a pair of bytes into a 
single numeric value, it is necessary to read two bytes at a 
time from the buffer, shift the first by 8 bits to the left and 
add it to the second byte. 



0: wrt 718, "Ifl" 

1: for 1=1 to 240 
2s wrt 718,400,"," 

3s next I 
4s wrt 718,"; " 

After transmitting the I A instruction to the analyzer, 
display values (in this case all equal to 400) are input one 
at a time, each followed by an ASCII literal comma. To 
signal that the 241st value (1 = 240) is the last to be 
transmitted, a final semi-colon is sent to the analyzer. The 
semi-colon and the comma are optional following the 
481st value when a full trace is input. 

A shorter trace transfer time may be achieved by 
transmitting a single string variable rather than a series of 
individual numeric values: 

0: dim R$C 12063 ;fxd 0 
1 : for 1=0 to 240 
2: R$&str<400)&",">fi:> 

3 : next I 
4: R$&";">R$ 

5: wrt 718,"Ifi",R$ 

In the first line, A$ is dimensioned for 1206 characters, 
which is sufficient for 241 values. To estimate the re- 
quired number of characters, multiply the number of 
values by 5, and add 1, (24’’ x 5 + 1 = 1206) This 
allows up to 3 characters per value in the range 0 to 975 
plus a leading blank generated By the str (string) function, 
a comma after each value, and one extra character for 
the final semi-colon. The fxd 0 instruction following the 
dimension statement insures that str will convert only the 
integer portion of a value into ASCII characters. 

For each cycle of the for/ next loop, the value 400 is con- 
verted to a literal string with str, concatenated to the cur- 
rent A$, and a comma is then concatenated to this new 
string. The result becomes the new A$. In line 4, a semi- 
colon is concatenated onto A$ to provide a termination. 
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the transfer itself occurs In the last line. The mnemonic 
lA is output to the analyzer to signal a trace transfer, and 
A,$issent. 

The total time needed to execute this version is longer 
than the first; the time advantage is only in transferring 
the string Itself . 

AP,BP 

Frequently, only one data point is required, the peak 
response on the display out of the total 481 values. In 
order to obtain the x- and y-axis coordinates (0 to 480, 0 
to 820) of this maximum, use the AP or BP command for 
trace A or trace B, respectively. If there is more than one 
response at the peak level, the left- most will be returned 
following the command: 

0: wrt 718, "flP" 

1: red 718, X,Y 
2: dsp X,Y 

SWEEP CONTROL 

An important capability for a remotely controlled analyzer 
is to trigger q sweep. The two commands which are used 
to Initiate sweeps with an 8569A may be used whether 
the analyzer is in single or continuous sweep mode. 

It is especially important to take a sweep after changing a 
control setting or the analyzer input. This will insure that 
the current trace data corresonds to the current control 
settings and signal input. 
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If wrt were to be substituted for wtb in line 0, the 9825 
would attempt to transmit the usual terminating CR and 
LF after the ASCII characters TS. As these cannot be ac- 
cepted until the analyzer has completed its sweep, line 1 
(representing all other controller and non-analyzer bus 
activity) will not be executed until after the end-of-sweep 
occurs. To allow the possibility of other activity occuring 
for the duration of the sweep, the use of wtb is required 
with the TS command. 

SF, MS Sweep with Flag, Mid-Sweep flag 

At other times, it is desirable to trigger a sweep, permit 
the controller to execute other code, and then branch 
back to the analyzer after the sweep is complete. The in- 
tervening code might be data processing in the controller 
or even another measurement with different instruments 
on the interface bus. The Sweep with Flag (SF) com- 
mand allows this end-of-sweep branching control, in con- 
junction with the Mid-Sweep (MS) flag. 

0: wrt 718, "SF" 

1: wrt 718, "MS" 

2s rdb<718>>fl 

:3: i not fljgto 20 

4: ‘ 

• Program code to be executed while 

• analyzer is sweeping. 

18: 

19: gto 1 

20: wrt 718, "fiP" 

21: red 718, X,Y 
22: dsp X,Y 



TS 

The TS command triggers a new sweep and inhibits 
subsequent commands to the analyzer until that sweep is 
complete. Upon completion, the analyzer resumes nor- 
mal operation . 

To understand how to use TS, consider the folowing ex- 



ample: 








0: 


w t b 71 8 


It T C '• 
, 1 •=• 


' 


Is 


dsp "I'i 


s p 1 -• 


i mnied i at e 1 y . " 


0 " 

Cm B 


wrt. ,718 


, "LUNo 


d i s p 1 ay u n t i 1 




e r'l d o f ~ 


s w e ,e p . 


II 



Set the Sweeptime to 0.5 sec/ div and RUN this code. 
Upon receipt of TS, the analyzer initiates a sweep. Im- 
mediately following this, and well before the sweep is 
complete, the message in line 1 appears on the 9825 
LED display. On the other bund, the message on line 2, 
to be displayed on the analyzer’s CRT , appears only after 
the end-of-sweep. 



After triggering a sweep with the Sweep with Flag com- 
mand (SF), Mid-Sweep flag (MS) is tested immediately. If 
the flag = 1 then the sweep is still in progress. At this 
point the controller executes the intervening code, then 
returns to line 1 with the gto command in line 19. This 
test and execute cycle is repeated until the flag = 0 signal- 
ing the end-of-sweep condition. The program then bran- 
ches to line 20 where in this case the peak coordinates 
are output from the analyzer. 

EXAMPLE APPLICATION PROGRAM 

Several 8569 A programming capabilities are illustrated in 
a harmonic distortion measurement program. This pro- 
gram measures the frequency and amplitude of an 
oscillator connected to the RF INPUT of an 8569A Spec- 
trum Analyzer, measures the amplitudes of the signal’s 
2nd and 3rd harmonics, and calculates and displays the 
total harmonic distortion. The oscillator frequency must 
be in the range 10 MHz to 600 MHz and the amplitude 
less than 4- 30 dBm (the maximum input level to the 




n 
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analyzer). When the program is entered and the 
checksum verified, it should immediately be stored on a 
minicartridge tape for permanent storage . 



When the program is RUN, the operator is instructed on 
the 9825 LED display to 



Display Fund, 2nd, 3rd Harm. 



The operator should adjust the, 8569A front panel con- 
trols to display the fundamental signal aloii^i with its 2nd 
and 3rd harmonics. The display ought to look something 
like this (trace A must be active, SPAN in PER DIVISION 
mode) : 




Be certain that all three signals to be measured are be- 
tween the Reference Level and the 7th graticule (the 
display is not calibrated in the lowest vertical division). 
The largest signal on screen is assumed to be the fun- 
damental — be sure to avoid the LO feedthrough! 



When a satisfactory display has been acquired, set the 
SWEEP TRIGGER to SINGLE and press CONTINUE. 
The program will then commence its measurement. If all 
three signals are on screen as described above, after a few 
seconds the controller will print the results and label the 
analyzer CRT accordingly; 



Fund 


0.349 


GHz 








-3.2 


dBm 






2nd 


-46.9 


dBm 




9825 Strip 


3rd 


-61.0 


dBm 




” Printer Output 



0.69'; Dist J 



8369A HARMONIC DI8TORTIOH ICA8URB€NT 
0.349 OHi -3.2 dB* Diitortloni 0.49X 

/if- . 




Measurement accuracy can be determined from the data 
sheet specifications for Reference Level and internal 
calibrator accuracies (absolute level); Log Display ac- 
curacy (relative level), and frequency calibration and 
display accuracy. Furthermore, as with all harmonic 
distortion measurements, consideration of the spectrum 
analyzer’s gain compression, distortion products, and 
noise level (sensitivity) performance is essential, as well as 
knowledge of the test oscillator’s frequency and 
amplitude stability. These measurement considerations 
are outside the scope of this Programming Note but are 
discussed in the Hewlett-Packard AN- 150 series Applica- 
tion Notes. 

The program listing follows, with a variable list and a 
description of the operation. When entering the program, 
follow the listing exactly to obtain the indicated 
checksum. Note that the symbol “ > ” which first appears 
on line 30 corresponds to ” on the 9825 keyboard, 
and the “ ” in line 61 is a ” 

After the introduction in lines 0 to 7, a device statement 
in line 9 assigns the label “sa” to the analyzer’s address, 
718. The dimension statement assigns addresses to the 
various arrays including the T-array, indexed from 0 to 
480 (481 total points). Liries 13-15 set standard con- 
troller formats, clear the interface bus and the analyzer, 
clear the CRT labeling, and trigger a sweep. In line 18, a 
rnessage to the operator is displayed on the controller’s 
LED display, and the stop command halts execution until 
CONTINUE is pressed on the keyboard. 
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Control settings are obtained in lines 21-24, followirig the 
programming example in the text. The scale factor is 
tested for 0 (LINEAR) which is not acceptable in later 
calculations; if this condition is true, a message is 
displayed and the program branches to the end statement 
in line 82. 

The coordinates of the maximum response on trace A, 
assumed to represent the fundamental signal, are 
reported, and the measured level is verified to be below 
the Reference Level and above the 7th graticule line us- 
ing the ‘On Screen?’ subroutine. 

Having acquired the current reference level (R) , scale fac- 
tor (B), center frequency (C), and span (S), the 
amplitude in dBm and frequency In Hz of the fundamen- 
tal can be calculated (lines 30-31) from the display units 
obtained via the “AP” command. This frequency, in turn, 
determines the computed frequencies of the 2nd and 3rd 
harmonics and their corresponding x-axIs positions in 
display units (lines 32-33). If the position of the 3rd har- 
monic is off screen, terminate execution. 

Otherwise, the entire trace A Is transferred Into a numeric 
array (lines 36-39) and “windows” one division wide (48 
points) centered on the calculated positions of the 2nd 
and 3rd harmonics are searched for local maxima, 
assumed to correspond to the 2nd and 3rd harmpnir 
responses (lines 42-45 and lines 48-51) . 



A check for acceptable levels (lines 53-54) Is followed by 
a conversion to absolute levels (lines 57-58) . 

Finally, the total distortion is calculated as the root sum of 
the squares normalized to the fundamental amplitude 
(iii.e 61). Note that linear values, not log (dBm) values 
must be used in this calculation, so a function ‘Lin’ was 
defined in line 85 to perform the necessary conversion. 

The results are printed on the 9825 strip printer (lines 
64-69) and displayed on the analyzer’s CRT using LU 
and LL commands (lines 72-77). 



T 


Trace A numeric array 


A(ll, A(2], A(3] Amplitude of Fundamental, 2nd, 3rd 

(first in display units, then dBm) 


X[l], X[2], X(31 Position of Fundamental, 2nd, 3rd 

(display units) 


L$ 


String containing LU or LL message 


C 


Center frequency (Hz) 


s 


Span (Hz/ div) 


R 


Reference level (dBm) 


B 


Scale factor (dB/ div or 0 for LINEAR) 


F 


Fundamental frequency (Hz) 


I 


for / next loop counter 


J 


computed index in for / next loop 


D 


Distortion (%) 



Variable List 
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HRRMONIG DISTORT I i:iN.'i35fc"9R : 

9825: t.0f0, 810121"; 

T h i s p r o 9 r atrii ni s -as u r 8 s t h 8 f r 8 q u 8 ri c |j.' ari d " s 
atiipl ud8 of o£G 1 1 lator c onri8c 1 8d to th8": 
R F I N P U T o f an 8 5 6 9 R S p e c t r u rn R n a 1 y 2 e r , " : 
rn 8 as u r 8 s t h 8 ari'i p 1 i t u d e s o P t h 8 s i 9 n a 1 '' s iil n d " : 
an d 3 r' d h an m o n i c s „ ari d a 1 c •..■i 1 at. e s an d " s 
' d i s p 1 ay s t h e t o t a 1 Pi .ar^ ni o n i c d i s t o r 1 1 o n . " : . 

'8569R" : d80 "sa",718 , . 

dim T[ 0 : 480 ;i,Rt 33 ,,:«:C 3],L:JC65] .. 



f m t. ; f X d 2 

c 1 i , ? ; c 1 r " s a " ; i..:! r t " s a " , " R U R L T S " 

" 0 P E R ,R T 0 R I H S T R U C T I 0 H S " s 

d s p " D i s p 1 .ay F u n d , 2 ri d , 3 r- d H .an m . " ; s t p 



"GET CONTROL SETTINGS": ■ . 

wrt "sa" , "CF" s red "sa",C 
wrt "sa" , "SP" ; red "sa", S 
wrt "sa" , "RL" ; red "sa",R 

w r t " s a " , " L G " ; r e d " s a " , B 

if E = 0iidsp "Use LOG scale, not LIN!"|igto "End" 

w r t " s a " , " R P " ; r e d " s a " , C 1 3 , R [ 1 3 ^ 

oil ••'On Screen?"' <RC 1 3 ) / 



Read Control 
Settings: 

CF, SP, RL, LG 

Read Trace 
Data: AP 



"CRLCULRTE FUND LEVEL, FREQ; HRRN POSITIONS": 
R-'B ( 800-R C 1 3 > 1 00 > R C 1 3 
C + SO=:C 1 3-240>.."48>F' 

48<2F"C>-'"S + 240>:«:C23 

48 3F-C ) ..•"S + 240 > !=< C,3 3 ; i f X C 3 3 >430 ; gt o "Err " 



"RERD TRRCE": 
wrt "sa", "TR" 
for 1-0 to 480 
red "sa",T[I3 
n8:Kt I 



Read Trace 
Data: TA; 
Load numeric 
array 



"FIND 2nd HRRN"; 

-1>RC23 

for I=m.a::<<XC23~24,0> to >:L23 + 24 
if TCr3>RC23;TCI3>RC23 

ne:!’!:t I 

"Find 3rd HRRN"; 

- 1 > R C :3 3 

for I=KC3 3~24 to mi n CK C 3 3 +24 , 488 > 
H- TCI3>RC33;T[I3>Ri:3] 
ne:Kt I 

c 1 I " On Screen?"' •:;RC2 3 ) 
c 1 1 " 0 n S c r e e n ? " ( R C 3 3 
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!56: ''CONVERT DISF^flVUNIT LEVELS TO DBM*': 

57: R-B <8O0“-flC2 ]>•■••■ 

58 : R-B ( S00-R C 3 3 > .1 00 > ft C 3 3 

5 9 : . 

60: "CftLCULftTE “i DISTORTION": 

61: 100 L i n •" ( ft C 2 3 ) ■■••2 + L i n ft C : 3 3 > 2 > ••••' L i n (ft C 1 3 ;• > H 
62: 

63: "PRINT RESULTS": 

6 4 : p r n d ( F 1 e 9 , - 3 > > F ; p r n d ( Fl Cl 3 , - 1 > ) ft C 1 3 
65 : f nit 1 , " Fund " , f8 . 3 GHz" ; wr t • 1 k F" 

6 6 : f rn t 2 1 , 6 >•: , f 6 . 1 , " d E m " ; w r t 1 6 . 2 , ft C 1 3 

67 : f rnt 3 !, " 2nd " , f'9 . 1 , " dBm " s,wr t 16. 3 , pr i'ld ( 2 3 „ - 1 ) 

6 8 : f m t 4 , " 3 r d " , f 9 . 1 , " d B m " ; w rt 16.4, p r n d ( ft C :3 3 , - 1 . ' 
69: fmt 5 , / , 4 x , f 6 . 2 , " 'i B i st " , 3/ ; wr t 16. 5, D 

70: 

71: "DISPLftV RESULTS ON CRT": 

72: "LU 8569ft ">L$ 

73: w r t " s a " , L $ & " H ft R M 0 I C D I S T' 0 R T 1 0 H M E ft S U R E M E N T " 
74: f X d, 3 ; " L. L F u n d am e n t a 1 : " & t r ( F > !ii " o H z " l L ■$ 

7 5 : f X d 1 : L S ^ £ t r ( ft C 1 3 > !•!•! " d B m " > L $ 

7 6 : f X d 2 ; L & " D, i s t o r t i o n : " Si s t r ( D ;• S: " ‘i " ;• L $ 

77: wrt " sa" ,,LT ; gt c "End" ^ 

Y i“i' * ' ’ 

79: " 0 n S c r e e n ? " : i f p 1 > 9 9 ari d p 1 •( 8 y 1 ; r e t 

8 0 : " E r r " : d s p " S i g n a 1 s m u % all b e 0 N S C REE N ! " 

81: 

82: "End" : end 

, C* * •* n 

84": "FUNCTION ••Lin" CONVERTS DBN TO LINERR": 

8 5 : " L'l n " : r e t 10 ( p 1 ■••'■ 2 0 

' *1494? 



Write labels 
on CRT: LU, LL 
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HP-IB COMMANDS 

CONTROL SETTINGS 

CF; Center frequency in Hz. 

= -.50000000 to 226000()()000 



SP: 


Sphn . 

= !000tOv5()0000000 
= 0 ' 

= -l 
= -2 


1 

for Hz/division 
for Zero Span 
for Full Span 
for 1.7-22 GHz Span 


RB: 


Resolution bandwidth in Hz. 
= 100 to 3000000 


RL: 

1 


RelercncT level. 
= 60to-112 
= 167 to - 5 
= 172to-172 


for dBm 
fordB/iV* 

for relative level of center 
graticule in dB with INP-B— A 
ON 


AT: 


RF input attenuation in dB, 
= Oto 70 


ST: 


Sweeptime. 

= 2to 10000000 
= - 1 
= -2 
= -3 


for/isec/division 
(u,i AUTO Sweep 
for MANual Sweep 
for EXTernal Sweep 


DM: 


Detection mode = 0 
= 1 


for PEAK 
for SAMPLE 


DG: 


Display mode = 0 
, =1 


for Normal 

for Digital Average 


NS: 


Normalize state = 0 
= 1 


forIMP-B-AOFF 
for INP-B- A ON 


VF: 


Video filter. 

= .3 to ,003 
= -1 
= -2 


for ratio of VF to Res BW 
for VF 1 Hz (noise average) 
for VF OFF 


LG: 


Amplitude scale, 
= 10,5.2, or 1 
- 0 


for LOG scale (dB/division) 
for LINEAR scale 


*To convert to dB/rV, .see Appendix 
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LABELING 

LL, LU: Up ;o 63 ASCII characters (see Table 1) Input to lower line 

(LL) , or upper line (LU) , terminated with a linefeed 



7'ab/e 1. 85694 Display Charactar Sat 



33!*-63 ! " ■" < > # + , - . ••■■'0 123456789 : ; < = 

64-95 i?RBCDEFGH I JKLMNOPQRSTU VWX VZ t n J 
■36-1 27 ab c d e f g h i j L 1 ro n o p q r ■=• t u u w y 2 ■( | > i 

♦Character 32 Is a blank 



Resets lower line (AL) or upper line (AU) annotation to 
control setting mode 

Outputs a 126-character string (see Table 1) which 
represents the 63-character upper and lower lines of an- 
notation. terminated by a linefeed 

. ' / 

TRACE DATA I/O 

I / 

,TA,TB: Outputs 481 trace values (000 to 820), 3 digits each 

separated by commas' ( 192.3 by teiJ total), terminated ’With a 
linefeed 

BA, BB: Outputs 481 trace values in double-byte format (962 bytes 

total) e.g,, ()()000011 00110100 = 820 display units 

lA, IB: Inputs up to 481 trace values in the range 0 to 975 (0 

blanks trace) separated by commas, terminated with a 
semi-colon 

AP, BP: Outputs peak coordinates (x.y) of trace A or trace B, 

terminated with a linefeed 



AL, AU: 
CS: 



SWEEP CONTROL 

TS: Triggers sweep (inhibits analyzer from accepting further 

commands until sweep is complete) 

SF, MS: Triggers sweep, sets MS flag = 1; end-of sweep condition 

signaled by setting MS flag = 0 



DIGITAL CRT DISPLAY COORDINATES 




References to the CRT display coordinates (specifically, commands 
AP/BP, BA/BB, lA/IB, and TA/TB) will follow the layout in the 
above figure. 



Within the range of the graticule, there are a total of 481 x-axis values (0 
to 480, with 48. points per division) and 801 y-axis values (0 to 800, 
with 100 points per division). The y-axls overrange values displayed 
above the top of the graticule are 80l/to 820 for the trace output com- 
mands AP/BP, BA/BB, and TA/TB, and 801 975 for the trace input 
conr/mands lA / IB (values above 950 may be deflected off the top of the 
screen) . 



Two lines of annotation near the top of the CRT display are controlled 
by the commands CS, LL / LU , and AL / AU . 



For more information, call your local HP Sales Office or nearest RegloncI Offices Caitiirn (201) 265-5000i Mitfweittrn (.312) 255-9800| Soutliarn (404) 955-1500; WeiUrn (213) 
970-7500; Canadian (416' 678-9430, AsK the operator for Instrument sales. Or write Hewlett-Pachard, 1501 Page Mill Road, Palo Alto, CA 94304, in Europei Hewlett-Pachard 
S.A., 7, rue du Bois-du-Lan, P.O. Box, CH 1217 Meyrin 2, Geneva, Switzerland. In Japarn Yohogawa-Hewlett-Pachard Ltd., 29-21, Taltaldo-HigoshI 3-chome, Siiglnuml-Ku, Tohyo 188. 

Printed in USA 



5952-9361 




HP-IB 



Supercedes: NONE 
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Introduction 

' ' ' ■ ■ . ■ ' ■ 

This note is an introductory guide to remote operatl-^Ti 

and programming of the 8569A Spectrum Analyzer 
using an HP-85 Personal Computer. Included in this 
guide are system connections for remote operation and 
several example programs with step-by-step descriptions. 



The 8569A is a general purpose microwave spectrum 
analyzer with a microprocessor-controlled digital display. 
Transfer of digital trace data and CRT labels, sweep con- 
trol, and output from the analyzer of front panel control 
settings can be accomplished over the HP-IB*. When 
used with an HP-85 controller, the spectrum analyzer is 
capable of automatic data logging or interactive semi- 
automatic operation involving an operator. 

Related Documents 

Complete operating information for the 8569A Spectrum 
Analyzer can be found in: 

1. 8569 A Spectrum Analyzer Operation 
(P/N 08569-90008) 

2. 8569A/0000-2 Quick Reference Guide 
(P/N 5952-9359) 

3. 8569A Spectrum Analyzer Pull-Out Information 

Card ' 

) 

Information on operating the HP-85 Personal Computer 
can be found in: 

1. HP-85 Owner’s Manual and Programming Guide 
(P/N 00085-90002) 

2. HP-85 I/O Programming Guide 
(P/N 00085-90142) 

1 I 

Information on the installation of tf]e 92937 A HP-IB 
Interface can be found in: 

1. HP-IB Peripheral Installation Instructions 
(P/N 82937-90001) 

Equipment Required 

To perform the examples In this note, you will need the 
following equipment and accessories: 

1. 8569A Spectrum Analyzer 

2 . HP-85F Personal Computer (includes 82936A ROM 
drawer, I/O ROM, and 82937A HP-IB Interface) 

* Hewlett-Packard Interface Bus, the Hewlett-Packard Im- 
plementation of instrument Interface standard IEEE Std. 
488-1978 and ANSI STD, MC 1.1, “Digital interface for pro- 
grammable mstrumentatlon”. 

' a''-, ■ ‘ ' 

, 1 • 
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,1 

Setup 

f'igure 1 shows the system connections. To connect the 

system as shown, follow these steps: 

1. Turn off power to the 8569A and HP-85. 

2. Install the 1/ O ROM into the 82936A ROM drawer, 

and insert the drawer into a socket on the rear of the 
HP-85. ^ 

3. install the 82937A in any available socket on the rear 
of the HP-85. (The select code is factory set inter- 
nally lo 7.) 

4. Connect the 24-pln connector at the free end of the 
82937 A cable to the rear panel of the 8569A (see 
Figure 1). This connector is shaped to ensure proper 
orientation. 

CAUTION 

Do not attempt to mate silver English 
threaded screws on one connector with 
black mptric threaded nuts on another 
connector, or vice versa, as damage to 
the hardware may resuH. A metric Con- 
version kit which will convert one cable 
and one or two instruments metric 
hardware may be obtained by ordering 
HP P/N 5060-0138. 

HP-IB Address 



The analyzer’s HP-IB address is determined by means of 
a rear-panel switch. Set the address to 18 by pressing 
switches 16 and 2 up and all others down: , 



ADDRESS 



T 


A1 


A2 


A3 


A4 


AB 


OH 


yn rrr -ryn 

> 


IL 


[U 




J1 



0 



16f 2" 18 



A1 » 2" ■* t 
A2-2' - 2 
A3 2’ » 4 
A4 " 2’ “ « ■ 
AB ■■ 2* " 10 



Check-Out 

) 

After making AC power line connections to the analyzer 
and desktop computer, switch them on. Upon LINE ON, 
both devices perform internal test routines. When ready, 
the controller will display an underscore as a cursor. If the 
self-test routine finds a problem, however, the HP-85 will 
beep and display: ’ 

eH:) or 23: SELF TEST 

. -i' ^ 
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Figure. 1 . System connection. 



This means that your controller is not operating properly; The commands and their examples are divided into four 

contact your nearest HP sales and service office. functional categories: Labeling, Reading Control Set- 

tings, Trace Data I/O, and Sweep Control. 

When the analyzer has completed a self- test routine, it 

will be operating normally with the control settings It is suggested that a user new to the system first work 

displayed above the graticule. In case a fault detected, through the examples to familiarize himself with the 

however, an error code will be displayed. Refer to the various commands, and then refer br*ck to this Introduc- 

8569A Operation and Service Manual for further in- tory Operating Guide as needeo when developing 

formation, or contact your HP sales and service office. programs. 

When both controller and analyzer are operating proper- To enter one or more lines of code into the HP-85 

ly, type the following commands on the controller memory, press AUTO, then END LINE to instruct the 

keyboard: controller to generate line numbers as code is entered. A 



ABORT 10 [Press END LINE j;iftei eiich line] 

OUTPUT 718 ;"LUThis is & test!" 

') ' 

Upon execution of the second command, the analyzer 
should respond by displaying 

This is a test I 

on the upper line of/CRT annotation in place of the con- 
trol settings which aire displayed at power-on. If so, pro- 
ceed to the prograniming examples. If the message 
doesn’t appear, check to be certain that the interface 
cable is properly connected, and the address in the OUT- 
PUT statement matches the address of the 8569A. 
Although 18 is the factory set address and the address 
used in the following examples, other addresses are 
possible., 

• 'I 

Programming Examples 

The following examples illustrate the eritire command set 
of the 8569A when operated with an HP-85 Personal 
Computer. 




10 - 

should appear. Enter at the keyboard one line of code 
(i.e., one logical line, which may extend beyond one 32 
character CRT display line) and press END LINE. Then 

20 _ 

will appear, and continue in this fashion until all lines are 
entered. If you wish to execute a sequence of lines stored 
in memory, add a terminating END statement. For exam- 
ple, if the last line of a program is numbered 80, add: 

90 END 

For details bn basic keyboard editing, refer to the HP-85 
Owner’s Manual and Programming Guide. 

To enter a new program, first clear the memory by 
typing: 

(shift) RESET 

(shift) SCRATCH [Press END LINE] 
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In case an illegal two-letter rnnemonic is sent to the 
analyzer (i.e., 6he which is not part of the 8569A com- 
mand set) , a message will appear on the analyzer’s CRT : 

SYNTRX ERROR 

To remove the message, send the command AU or 
manually press CLEAR /RESET, holding it in until the 
annot?ition reverts back to the control settings mode. 

LABELING 

LL, LU 

To display “This is the upper line,” and “and this is the 
lower line!” on the two CRT alphanumeric display lines: 

10 OUTPUT 718 ;"LUThis is the up 
per line," 

20 OUTPUT 718 ;"LLand this is th 
e 1 ower line! " 
or 

10 OUTPUT 718 ;"LUThis is the up 
per 1 i ne,„tLLand t hi s is the low 
elr i ne ! " t 

The t is the HP-85 character representation of a linefeed 
and is entered from the keyboard using CTRL J . 

Without explicit formatting, the HP-85 outputs a string in 
a frec-field format with up to 20 trailing spaces. This 
means that considerable unnecessary traffic will be 
transmitted over the interface bus unless a precaution is 
taken. To eliminate these excess spaces, compact field 
formatting should be used, such as: 

10 OUTPUT 718 USING "K" ; "LUNo 
•xt ra spaces ! " 



AL,AU 

To return the upper line and then the lower line of an- 
notation to the control settings mode in effect at analyzer 
power-on, use the following commands: 

10 OUTPUT 718 ;"flU" 

20 OUTPUT 718 I "RL" 

u . 

or together: 

10 OUTPUT 718 |"flURL" 
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CS 

To access the control settings or LL, LU labels which ap- 
pear on the CRT, enter the annotation into a 126- 
character string dimensioned in the controller. The result 
is displayed. 

10 DIM R$C126] 

20 OUTPUT 718 ;"CS" 

30 ENTER 718 ; R$ 

40 DISP R» 

Refer to the HP-85 Owner’s Manual and Programming 
Guide for details on string manipulations. 

READING CONTROL SETTINGS 
CF, SP, RB, RL, AT, ST, DM, DG, NS, VF, LG 

The eleven control settings acceSvSible over the HP-IB can 
be obtained by entering the CS string and reading the 
values or flags from the appropriate substrings. However, 
it is generally simpler to obtain a single value through 
direct interrogation of the analyzer. The format is the 
same for all eleven control settings (the result is 
displayed) : 

10 OUTPUT 718 s"CF" 

20 ENTER 718 ; R 
30 DISP fi 

The returned value. A, takes on the following meanings 
(any of the other ten mnemonics may substitute for CF in 
the first line of code) : 

CF: Center frequency in Hz, 

= - 50000000 to 2260000G000 

SP: Span, 

= 1000 to 500000000 for Hz/ division 
= 0 for Zero Span 

= - 1 for Full Span 

= - 2 for 1.7-22 GHz Span 

RB: Resolution bandwidth in Hz, 

= 100 to 3000000 

RL: Reference level, 

= 60to-112 for dBm 
= 167 to -5 fordB/iV 
= 172 to - 172 for relative level of center graticule 
indBwithINP^B-*AON 

*See 8569A Spectrum Analyzer Operation, Appendix D to 
convert to dB/iV. 
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AT: RF input attenuation in dB, 

= 0to70 

ST: Sweeptime, 

= 2 to 10000000 for /*sec/ division 
= - 1 for AUTO sweeptime 

= - 2 for MANual sweep 

= -3 for EXTerna! sweep 

DM: Detection mode = 0 for PEAK 

= 1 for SAMPLE 

DG: Display mode = 0 for Normal 

= 1 for Digital Average 

NS: Normalize state = 0 for INP-B— A OFF 

= IforINP-B-AON 

VF: Video filter, 

= .3 to ,003 for ratio of VF to Res BW 
= - 1 for VF 1 Hz (noise average) 

= -2 for VF OFF 

LG: Amplitude scale, 

= 10, 5, 2, or 1 for LOG scale (dB/divisiOn) 
= 0 for LINEAR scale 



TRACE DATA I/O 

TA,TB,BA,BB 

Speed, storage requirements, and programming conve- 
nience dictate the choice of trace output techniques, i.e. , 
how to best utilize iTA,TB and BA,BB. 

To transfer a trace from the analyzer into a numeric array, 
required for further processing. Method I Is essentially the 
fastest at 11.5 sec. The array storage requirement is 3366 
bytes (3 X 481 -t- 1923 = 3366). 

10 DIM fl»C1923] 

20 INTEGER B<480) 

30 OUTPUT 718 ; "Tfi" 

40 ENTER 718 ; fil 
50 FOR 1*0 TO 480 
60 J=4*I+1 

70 B<I)*V8L<fi$CJ, J+2]> 

80 NEXT I 

(Method 1 
(Transfer into 
numeric array) 

String array A$ is assigned a length of 1923 characters; 
the numeric array B is dimensioned as In INTEGER array 
to save storage space (3 bytes / value vs. 8 bytes/ value) , 
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The TA Instruction is sent and the string A$ ti'ansferred in 
lines 30-40. This string now must be converted to a 
numeric array of 481 values, accomplished in the 

FOR/ NEXT loop in lines 50-80. 

(1 

If immediate numerical processing is not required, other 
approaches are more suitable . 

Method II is especially convenient when a trace is 
transferred to the controller, stored temporarily in 
nmemory or on a mass-storage medium, and recalled back 
to the analyzer’s CRT through the use of the lA or IB 
command. 

10 DIM fl$C19233 
20 OUTPUT 718 ;“Tfl" 

30 ENTER 718 ; 

70 OUTPUT 718 ;"Ifi",fi$ 

Method II 

(TA,IA Combination) 

This requires only 1923 bytes of array storage, but in- 
volves data only in string form which cannot be used In 
numerical calculations without prior conversion./ The 
trace transfer time with TA (out of the analyzer) is 1.28 
sec and with lA (Into the analyzer), 0.70 sec. * 

For the fastest possible transfer out of the analyzer for 
temporary storage and subsequent numerical processing, 
Method HI is the clear choice. Transfer from the analyzer 
of the full trace is achieved in 170 msec and the required 
array storage, 970 bytes, is minimal. The trade-off is that 
eventual processing will require a 11.4 sec conversion 
routine to produce a suitable numeric array. This pro- 
cedure must take place at some later time when speed is 
no longer at a premium. 

10 HIM fi$C970] 

20 lOBUFFER f\t 
30 OUTPUT 718 ii''BR‘' 

40 TRRNSFER 718 TO R$ FHS 

Method 111 
(Rapid trace transfer 
for storage) 

A$ Is dimensioned 8 bytes more than transferred, i.e., 2 
bytes / value x 481 -f 8 bytes = 970 bytes. A$ Is 
designated an lOBUFFER (of working length 962) . After 
sending a BA Instruction in line 30, a Fast Hand-Shake 
(FHS) TRANSFER Is accomplished in line 40. 

* See I A, IB for further details on the use of these commands. 
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When it is necessary to convert A$ into numeric data, the 
following code can be used: 

50 INTEGER B<480> 

60 FOR 1=0 TO 480 
?0 J=2*I+1 

80 B<I>=256*NUM<fl$CJ3>+NUM(fl:Ti: J + 

.n>' 

90 NEXT I 

Two 8-bit bytes are required to specify the full range, 0 to 
820, of the digital CRT display: the first byte carries the 2 
most significant bits, and the second byte carries the 8 
least significant bits. To combine each pair of bytes from 
A$ into a single numeric Value, it is necessary to convert 
both string values to numeric values, multiply the first by 
2® 256 , and add it to the second . 

lAJB 

The lA or IB command allows the controller to output up 
to 481 values into trace A or trace B. Values in the range 
1 to 975 are displayed at the corresponding levels on the 
CRT; 0 values are blanked. These commands are useful 
for re-entering trace data which has been previously out- 
put with TA or TB and stored (see Method II), or for in- 
putting an externally generated “trace”, such as a test 
limit line scored in trace A to be superposed on real swept 
trace data viewed in trace B. 

To generate a horizontal line Vz the width of the graticule 
at a level half-way up the screen, enter the folowing 
code: 



1 0 
20 
30 
40 
50 



OUTPUT 
FOR 1=0 
OUTPUT 
NEXT I 
OUTPUT 



718 

TO 

718 

718 



240 

;400, % " 



After transmitting the lA instruction to the analyzer, 
display values (in this case all equal to 400) are input one 
at a time, each followed by an ASCII literal comma. To 
signal that the 241st value (1 = 240) is the last to be 
transmitted, a final semi-colon is sent to the analyzer. The 
semi-colon and the comma are optional following the 
481st value when a full trace is input. This technique re- 
quires about 14.5 sec for the 241 values sent above. 

It may be important in, some cases to achieve the data 
transfer over the interface bus as rapidly as possible. The 
following method produces a fast transfer by transmitting 
the data as a single string variable rather than as a se- 
quence of numeric values. The time required comes to 
410 msec for 241 values. The trade-off comes, however. 



if the string to be transferred must be “loaded” from 
numeric values, as is done below in lines 10-60. This pro- 
cedure takes about 22.5 sec for 241 values: 



10 

20 

30 

40 

50 

60 

70 



DIM fi$C9651 

FOR 1=0 TO 240 
fi$=fi$&:VfiL$<400>i?<% " 
NEXT I 

OUTPUT 718 5 ''Ifi%fl$ 



In the first line, A$ is dimensioned for 965 characters 
which is sufficient for 241 values. To estimate the re- 
quired number of characters, multiply the number of 
values by 4, and add 1 (241 x 4 + 1 = 965). This 
allows up to 3 characters and a comma per value in the 
range 0 to 975 plus one extra character for the final semi- 
colon. A$ must then be assigned a null value prior to ex- 
ecuting line 40 as required by the HP-85 controller. 

For each cycle of the FOR /NEXT loop, the value 400 is 
converted to a literal string with VAL$, concatenated to 
the current A$, and a comma is then concatenated to this 
new string. The result becomes the new A$. In line 60, a 
trailing semi-colon is concatenated onto A$ to provide a 
termination. 

The transfer itself occurs in the last line. The mnemonic 
lA is output to the analyzer to signal a trace transfer, and 
A$ is sent. 

AP,BP 

Frequently, only one data point is required, the peak 
response on the display out of the total 481 values. In 
order to obtain the x- and y-axis coordinates (0 to 480, 0 
to 820) of the maximum, use the AP or BP command for 
trace A or trace B, respectively. If there is more than one 
response at the peak level, the left-most will be returned 
following the command: 



10 

30 



1 Q 
I 1 O 



OUTPUT 
ENTER 718 
DI:5P X,Y 



; "RP" 

♦. ». .* 

»’**» }l * 



SWEEP CONTROL 



An important capability for a remotely controlled analyzer 
is to trigger a sweep. The two commands which are used 
to initiate sweeps with an 8569A may be used whether 
the analyzer is in single or continuous sweep mode. 

It is especially important to take a sweep after changing a 
control setting or the analyzer input. This will insure that 
the current trace data corresponds to the current control 
settings and signal input. 
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TS Take Sweep 

The TS command triggers a sweep and inhibits subse- 
quent commands to the analyzer until that sweep is com- 
plete Upon completion, the analyzer resumes normal 
operation. 

To understand how to use TS, consider the following 
example: 

10 OUTPUT 718 USING ; "TS" 

20 DISP "Hi spl ays i mufiedi at. e 1 y . " 

:30 OUTPUT 718 ; " LUNo di sp 1 .ay unt 
i 1 end-of-sweep . " 

Set the Sweeptime to 0,5 sec/ div and RUN this code. 
Upon receipt of TS, the analyzer initiates a sweep. Im- 
mediately following this, and well before the sweep is 
complete, the message in line 20 appears on the HP-85 
CRT display. On the other hand, the message on line 30, 
to be displayed on the analyzer’s CRT, appears only after 
the end-of-sweep, 

If the USING"#, K" were to be omitted In line 10, the 
HP-85 would attempt to transmit the usual terminating 
CR and LF after the ASCII characters TS. As these can- 
not be accepted until the analyzer has completed its 
sweep, line 20 (representing all other controller and non- 
analyzer bus activity) will not be executed until after the 
end-of-sweep occurs. To allow the possibility of other ac- 
tivity occurring for the duration of the sweep, the use of 
USING " # , K " Is required with the TS command. 

SF, MS Sweep with Flag, Mid-Sweep flag 

At other times, it is desirable to trigger a sweep, permit 
the controller to execute other code, and then branch 
back to the analyzer after the sweep is complete. The in- 
tervening code might be data processing in the controller 
or even another measurement with different instruments 
on the interface bus. The Sweep with Flag (SF) com- 
mand allows this end-of-sweep branching control, in con- 
junction with the Mid-Sweep (MS) flag. 

10 OUTPUT 718 ;"SF" 

20 OUTPUT 718 ; "MS" 

:30 ENTER 718 USING "#,E" ; R 
40 IF NOT R THEN 200 
50 

• Program code to be executed while 

• analyzer is sweeping 

180 , 

190' GOTO 20 

200 OUTPUT 718 ;"RP" 

210 ENTER 718 ; K,Y 
220 DISP X.V 
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After triggering a sweep with SF in the first line, the MS 
flag is tested immediately. If the flag = 1 then the sweep 
is still In progress. At this point the controller executes the 
intervening code, then returns to line 20 with the GOTO 
command in line 190, This test and execute cycle is 
repeated until the flag = 0 signals the end-of-sweep con- 
dition. The program then branches to line 200 where in 
this case the peak coordinates are output from the 
analyzer. 

EXAMPLE APPLICATION PROGRAM 

Several 8569A programming capabilities are illustrated in 
a harmonic distortion measurement program. This pro- 
gram measures the frequency and amplitude of an 
oscillator connected to the RF INPUT of the spectrum 
analyzer, measures the amplitudes of the signal’s 2nd and 
3rd harmonics, and calculates and displays the total har- 
monic distortion. The oscillator frequency must be in the 
range 10 MHz to 600 MHz and the signal amplitude less 
than -f 30 dBm (the maximum allowed input to the 
analyzer). When the program is entered, it should im- 
mediately be stored on a minicartridge tape for perma- 
nent storage. 

\ ' 

When the program is RUN, the operator is instructed on 
the HP-85 CRT to 

if',' 

Display Fund, 2nd, 3rd H.arm. 

The operator should adjust the 8569A front panel con- 
trols to display the fundamental .signal along with its 2nd 
and 3rd harmonics. The analyzer CRT display ought to 
look something like this (trace A must be active, and 
SPAN in PER DIVISION mode) : 




/ 
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Be certain that all three signals, to be measured are be- 
tween the Reference Level and the 7th graticule (the 
display is not calibrated in the lowest division). The 
largest signal on screen is assumed to be the fundamental 
— be sure to avoid the LO feedthrough! 

When a satisfactory display has been acquired, set the 
SWEEP TRIGCiER to SINGLE and press CONTinue on 
the HP-85. The program will then commence its 
measurement. If all three signals are on screen as 
described above, after a few seconds the controller will 
print the results and label the analyzer CRT accordingly: 



Fund .349 GHz -3.2 dBm 
2nd -46.9 dBm HP-85 

3rd -61.0 dBm Printer Output 

Di St ort ion .69 




Measurement accuracy can be determined from the data 
sheet specifications for Reference Level and internal 
calibrator accuracies (absolute level). Log Display ac- 
curacy (relative level), and frequency calibration and 
display accuracy. Furthermore, as with all harmonic 
distortion measurements, consideration of the spectrum 
analyzer’s gain compression, distortion products, and 
noise level (sensitivity) performance is essential, as well as 
knowledge of the test oscillator’s frequency and 
amplitude stability. These measurement considerations 
are outside the scope of this Programming Note but are 
discussed in the Hewlett-Packard AN- 150 series Applica- 
tion Notes. 

The program listing follows, with a variable list and a 
description of the operation . 



T$ 


String which receives trace A data at transfer from 
analyzer 


T 


Trace A numeric array generated from T$ 


A1 , A2, A3 Amplitude of Fundamental, 2nd, 3rd (first 
in display units, then dBm) 


XI , X2, X3 Position of Fundamental, 2nd, 3rd (display 
units) 


C 


Center frequency (Hz) 


S 


Span (Hz/div) 


R 


Reference level (dBm) 


B 


Scale factor (dB/div or 0 for LINEAR) 


F 


Fundamental frequency (Hz) 


1 


FOR/NEXT loop counter 


J 


Computed index in FOR/NEXT loop 


D 


Distortion (%) 



Variable List 



After the introduction in lines 1 to 12, the variable A is 
assigned the value 718 for subsequent use as the 
analyzer’s address. The DIMension statement assigns 
1923 bytes to T$, and the INTEGER statement assigns 
481 X 3 = 1443 bytes to the T-array. Line 19 clears the 
HP-85 CRT display, while lines 21-22 clear the interface 
bus, the analyzer, and the analyzer’s CRT labeling, and 
then trigger a sweep. Note the use here of an symbol 
to combine two separate commands onto a single line. 
Line 25 displays a message to the operator on the HP-85 
CRT, and the PAUSE command halts execution until 
CONTinue is pressed on the keyboard. 

Control settings are obtained in lines 29-32, following the 
programming example In the text. The scale factor is 
tested for greater than 0 (I.e., LOG rather than LINEAR) 
which Is required for computations; if this condition is not 
true (analyzer is in LINEAR mode), a message is 
displayed and the program branches to its termination. 

The coordinates of the maximum response on trace A, 
assumed to represent the fundamental signal, are 
reported in lines 35-36, and the measured level is verified 
to be below the Reference Level and above the 7th 
graticule or else program execution is terminated'. 

r 

Having acquired the current reference level (R) , scale fac- 
tor (B), center frequency (C), and 'span (S), the 
amplitude in dBm and frequency In Hz of the funda- 
mental can be calculated (lines 40-41) from the display 
units obtained with the AP comn.and. This frequency, in 
turn, determines the computed frequencies of the 2nd 
and 3rd harmonics and their corresponding x-axis posi- 
tions in display units (lines 42-43). If the position of the 
3rd harmonic is determined to be off screen, a message is 
displayed and the program terminated. 






mam 
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Otherwise, the entire trace A if, transferred into the con- 
troller’s memory as a string and converted to a numeric 
array (lines 47-52). In lines 55-58 and 61-64, “windows 
one division wide (48 points) centered on the calculated 
positions of the 2nd and 3rd harmonics are searched for 
local maxima, assumed to correspond to the 2nd and 3rd 
harmonic responses. 

Checks for acceptable levels (lines 66-67) are followed by 
conversions to absolute levels (lines 70-71) . 



, 8569 A/85-1 

Finally, in line 74 the total distortion is calculated as the 
root sum of the squares normalized to the fundamental 
amplitude. Note that linear values, not log (dBm) values 
must be used in this computation, so a function FNL was 
defined at the end of the program code to perform the 
necessary conversion , 

The results are printed on the HP-85 after rounding 
(more user-defined functions FNR1-FNR3) in lines 
77-83, and displayed on the analyzer’s CRT using the LU 
and LL commands in lines 86-87. 
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Hfil^HoNiC DISTORTION. 8569ft 
HP-85: HarDis <810126) 

This program measures the 
frequency and amplitude of 
an oscillator connected to 
the RF INPUT of an 8569ft 
Spectrum ftnalyzer, 
measures the amplitudes of 
the signal 's 2nd and 3rd 
! harmonics, and calculates 
} and displays the total 
! harmonic distortion. 



13 ! 

14 ft=718 



8569ft Rddress 



16 DIM T»C19233 

17 INTEGER T<488) 

18 ! 

19 CLEftR 

20 I 

21 RBORTIO 7 9 CLERR R 

22 OUTPUT R ; *RU RL TS" 

23 ! 

24 ! OPERRTOR INSTRUCTIONS 

25 DISP "Display Fund, 2nd, 
Harm,” 0 PPUSE 

26 DISP "RUv^NING. . . “ 



3rd 






GET CONTROL SETTINGS 



29 OUTPUT R ;“CF” 0 ENTER R ; C 

30 OUTPUT R ;“SP” 0 ENTER ft ; S 

31 OUTPUT R j”RL” 0 ENTER ft ; R 

32 OUTPUT ft ;”LG” 0 ENTER ft ; B 

33 IF B>0 THEN 35 

34 DISP "Use LOG scale^ not LIN! 

'* 0 GOTO 92 

35 OUTPUT R ;”RP" 

36 ENTER R ; XI, R1 

37 IF RK100 OR Rl>800 THEN 90 

38 I 

39 I CRLCULRTE FUND LEVEL, FREQ; 
HRRM POSITIONS 

40 Rl*R-B*<809-ftl )/100 

41 F»C+S*<Xl-240)/48 

42 X2*48*<2*F-C)/S+240 

43 X3»48#<3*F-C)/S+240 

44 IF X3>480 THEN 90 



; "CF” 



; “SP" 



0 ENTER R 
0 ENTER ft 
0 ENTER ft 
0 ENTER ft 



LIN! 




Read Control 
iiiettings: 

CF, SP. RL. LG 



Read Tract.' 
Data: AI^ 



46 ! RERD TRRCE 

47 OUTPUT R ;”Tfl” 

48 ENTER R ; T$ 

49 FOR I-O TO 480 

50 J«4*I-H 

51 T<I)»VRL<TtCJ, J+23>. 

52 NEXT I 

53 ! 

54 ! FIND 2ND HRRMONIC 




Read Trace Data: 
TA; 

Load Numeric 
Array 
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55 R2*~l 

56 FOR I»MRX<X2-24,0) TO X2+24 

57 IF T<I)>R2 THEN R2»T<I) 

58 NEXT I 

59 ! 

60 I FIND 3RD HRRMONIC 

61 R3*-l 

62 FOR I-X3-24 TO l1IN<X3-*-24, 480> 

63 IF T<I)>R3 THEN R3=T<I> 

64 NEXT I 

65 ! 

66 IF R2<100 OR R2>800 THEN 90 

67 IF R3<100 OR R3>800 THEN 90 

68 ! 

69 ! CONVERT DISP UNITS TO DBM 

70 R2=R-B*<800-R2)/100 

71 R3»R-B*<800-R3)^100 

72 ! 

73 I CRLCULRTE 7. DISTORTION 

74 D=100*SQR<FNL<R2)'^2+FNL<R3)^2 
>/FNL<Rl) 

75 ! 

76 ! PRINT RESULTS 

77 F*FNR3<F/1000000000> 

78 RlaFNRKRl) 0 R2=FNR1<:R2) 0 ft 
3=FNRKR3) 0 D=FNR2<D) 

79 PRINT "Fund "?Fj"GHz ";Rl;"d 
Bm" 

80 PRINT "2nd ";R2j"dBm" 

81 PRINT "3rd ";R3j "dBm" 

82 PRINT "Distortion ";D;"5i" 

83 PRINT USING "3/,X" 

84 ! 

85 ! DISPLRY RESULTS ON CRT 

86 OUTPUT R ;"LU 856 

9R HRRMONIC DISTORTION MER3UREME Write labels 

NT" on CRT: 

87 OUTPUT R ; "LLFundament : "&V lU II 

RL$<F)<h" GHz "8,VRL$<R1 >&" dBm 

Distortions "8<VfiL$<D>^<"’i" 

88 GOTO 92 

89 ! 

90 DISP "Signals must al 1 be ON 
SCREEN!" 

91 ! 

92 CLERR 

93 END 

94 ! 

95 ! 

96 DEF FNL<X> =» 10m;X/28> 

97 DEF FNRKX) » INT<X*10-*-.5)/10 

98 DEF FNR2<X) = INT<X#100+. 5>/ 1 
00 

99 DEF FNR3<X> = INT<X»1000+. 5>/ 

1000 
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HP-IB COMMANDS 

CONTROL SETTINGS 

CF: Centerfrequency in Hz. 

= - 50000000 to 22600000000 



LABELING 

LL, LU: Up to 63 ASCII characters (see Table 1) input to lower line 

(LL) , or upper line (LU) , terminated with a linefeed 



SP: 


Span. 

= 1000 to 500000000 
= 0 
= -1 
= -2 


for Hz/division 

for Zero Span 

for Full Span 

for 1 . 7— 22 GHz Span 


32*- 63 
64 95 


RB: 


Resolution bandwidth in Hz. 
= 100 to 3000000 


96-127 


RL: 


Reference level, 
= 60 to - 112 
= 167 to - 5 
= 172 to -172 


. ^ / 

for dBm ' ‘ 

fordB/xV* 

for relative level of center ^ 

graticule in dB with INP-B— A 
ON 


AL,AU: 

CS: 


AT: 


RF input attenuation in dB, 
' = 0 to 70 




ST: 


Sweeptime, 

= 2 to 10000000 

- -1 
= -2 
= - 3 


> 

for/<sec/divlsion 
for AUTO Sweep 
for MANual Sweep 
for EXTernal Sweep 


TA,TB: 


DM: 


Detection mode = 0 
--- 1 


for PEAK 
for SAMPLE 


BA, BB: 


DG: 


Display mode = 0 

= ' / 


for Normal 

for Digital Average 


IA,IB: 


NS: 


Normalize state f 0 
= 1 


for INP-B-AOFF 
forlNP-B-AON 


AP,BP: 


VF: 


Video filter. 

= .3 to .003 . 

1 

^ - 2 


for ratio of VF to Res BW 
for VF 1 FIz (noise average) 
for VF OFF 




LG: 


Amplitude scale. , 
= 10.5.2, or 1 
= 0 


for LOG seale (dB/division) 
for LINEAR scale 


TS: 


’ To convert to dB/s V, see Appendix D of 8569A Spectrum Analyzer 
Operation. ■ , 


SF, MS: 



DIGITAL CRT DISPLAY COORDINATES 




480,875 

480, 820 
480, 800 



Tabl9 1. 85694 Display Charaetar Sat 

!, 0*+ , - . /'G 123456789: ; < = )•? 

C-RBCIiEFGH I JKLMMOPQRSTU VWXVZ C n ] 
■\ab c d e f g h 1 ,j k 1 n'l n Q p q r s t u m w 2 ■( | > ■■■•■ ^ 
^Character 32 is a blank 



Resets lower line (AL) or upper line (AU) annotation to 
control setting mode / 

' ' : I 

Outputs a 126-character string (see Table 1) which 
represents the 63-character upper and lower lines of an- 
notation, terminated by a linefeed 



TRACE DATA I/O 

. t 

Outputs 481 trace values (000 to 820), 3 digits each 
separated by commas (1923 bytes total), terminated with a 
linefeed 

Outputs 481 tri^ce values in double-byte format (962 bytes 
total) e.g, . 0000001 1 001 10100 = 820 display units ; 

Inputs up to 481 trace values in the range 0 to 975 (0 
blanks trace) separated by commas, terminated with a 
semi-colon 

Outputs peak coordinates (x,y) of trace A or trace B, 
terminated with a linefeed 



SWEEP CONTROL 

Triggers sweep (inhibits analyzer from accepting further 
commands until sweep is complete) 

Triggers sweep, sets MS flag = 1; end-of-sweep condition 
signaled by setting MS flag = 0 



-L 



480, Q 



References to the CRT display coordinates (specifically, commands 
AP/ BP, BA/BB, lA/IB, and TA/TB) will follow the layout in the 
above figure. 



Within the range of the graticule, there are a total of 481 x-axis values (0 
to 480, with 48 points per division) and 801 y-axis values (0 to 800, 
with 100 points per division). The y-axls overrange values displayed 
above the top of the graticule are 801 to 820 for the trace output com- 
mands AP/BP, BA/BB, and TA/TB, and 801-975 for the trace input 
commands lA / IB (values above 950 may be deflected off the top of the 
screen). , , 



Two lines of annotation near the top of the CRT display are controlled 
by the commands CS , LL / LU , and AL / AU . 



For more information, call your 'local HP Sales Office or nearest Regional Offices Eiitern (201), 265-5000i Midwestern (312) 255-9800| Soutliern (404) 955*1500; Western (213) 
970-7500; Canadian (416) 678-9430, AsK the operator for instrument sales. Or write Hewiptt-Pachard, 1501 Page Mill Road, Palo Alto, CA 94304. In Europe; Hewlett-Packard 
S.A., 7, rue du Bols-du-Lan, P.O. Box, CH 1217 Meyrin 2, Geneva, Switzerland. In Japans Yokogawa-Hewlett-Packard Ltd., 29-21, Takaldo-Higashi 3-chome, Suginami-ku, Tokyo 168. 



5952-9362 



Printed inlJSA 
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CERTIFICATION 

Hewlett-Packard Cornpany certifies that this product met its published specifications at the time of 
shipment from the factory. Hewlett-Packard further certifies that its calibration measurements are 
traceable to the United States National Bureau of Standards, to the extent allowed by the Bureau's 
calibration facility, and to the calibration facilities of other International Standards Organization 
members. 



WARLXNTY 

» 

This Hewlett-Packard instrument product is warranted against defects in material and workmanship 
for a period of one year from date of shipment. During the warranty period, Hewlett-Packard Com- 
pany will, at its option, either repair or replace products which prove to be defective. 

For warranty service or repair, this product must be returned to a service facility designated by HP. 
Buyer shall prepay shipping chi«rger>to HP and HP shall pay shipping charges to return the product to 
Buyer. However, Buyer shall pay all shipping charges, duties, and taxes for products returned to HP 
from another country. 

HP warrants that its software and firmware designated by HP for use with an instrument will execute 
its programming instructions when properly installed on that instrument. HP does not warrant that the 
operation of the instrument, or software, or firmware will be uninterrupted or error free. 

LIMITATION OF WARRANTY 

The foregoing warranty shall not apply to defects resulting from improper or inadequate maintenance 
by Buyer, Buyer-supplied software or interfacing, unauthorized modification or misuse, operation 
outside of the environmental specifications for the product, or improper site preparation or main- 
tenance. 

NO OTHER WARRANTY IS EXPRESSED OR IMPLIED. HP SPECIFICALLY DISCLAIMS THE IM- 
PLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE. 

EXCLUSIVE REMEDIES 

THE REMEDIES PROVIDED HEREIN ARE BUYER’S SOLE AND EXCLUSIVE REMEDIES. HP 
SHALL NOT BE LIABLE FOR ANY DIRECT, INDIRECT, SPECIAL, INCIDENTAL, OR CONSE- 
QUENTIAL DAMAGES, WHETHER BASED ON CONTRACT, TORT, OR ANY OTHER LEGAL 
THEORY. 

ASSISTANCE 

/ Product maintenance agreements and other customer assistance agreements are available for Hewlett- 
y Packard products. 

For any assistance; contact your neatest Hewlett-Packard Sales and Service Office. Addresses are 

provided at the back of this rnm*^’ i 
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SECTION IV 
PERFORMANCE TESTS 



4-1. INTf^iODUCTION 

4-2. The prot^^dures in this section test the elec- 
trical performance of the instrument using the 
specifications in Section I as th^ performance 
standards. The performance tests included in this 
section are listed in Table 4-1 . Most of the tests can 
be performed without access to the interior of the 
instrument. 



Table 4-1. Performance Tests 



Paragraph 


Test 


440 


Tuning Accuracy 


44 1 


Span Width Accuracy 


442 


Resolution Bandwidth Accuracy 


443 


Resolution Bandwidth Selectivity 


444 


Residual FM 


445 


Noise Sidebands 


446 


Residual Responses 


447 


Average Noise Level 


448 


Reference Level Variation 


449 


Gain Compression 


4-20 


Input Attenuator Accuracy 


4-21 


Calibrator Output Accuracy 


4-22 


Frequency Response 


4-23 


Amplitude Accuracy, Switching 
Between Bandwidths 


4-24 


Display Accuracy 


4-25 


Sweep Time Accuracy 


4-26 


Comb Generator Frequency Accuracy 



4-3, If a test measurement is marginal, perform 
the appropriate adjustment procedures in Section 

V. 



4-4. EQUIPMENT REQUIRED 

4-5. The equipment required for the per- 
formance tests is listed under Recommended Test 
Equipment, Table 1-3, in Section I. Any equip- 
ment that satisfies the critical specifications given 
in the table may be substituted for the recommend- 
ed model. 



4-6. TEST RECORD 

4-7. Results of the performance tests may be 
tabulated in Table 4-22, Performance Test Record, 
at the end of this section. The test record lists all 
the tested specifications and their acceptable 
limits. 



4-6. CALIBRATION CYCLE 

4-9. This instrument requires periodic verifica- 
tion of performance. It should be checked, using 
the performance tests, at least every six months. 
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PERFORMANCE Vests 

_ — — ^ — - - NOTE ~~~ ^ 

Allow one hour warm-up time for the HP Model 8569A Spectrum Analyzer 
and perform the front-panel adjustments described on the pull-out card 
(located under the Instrument) before beginning Performance Tests. 

4-10. TUNING ACCURACY 

SPECIFICATION: 

Overall tuning accuracy of the digital frequency readout in any span mode: 

Internal Mixing: 

± (5 MHz or 0.2% of center frequency, whichever is greater, plus 20% of frequency span per division) 
External Mixing: 

■ ■ ' ' ' ' 

) 

± (0.7% of center frequency + 20% of frequency span per division) 
bESCRIPTION: 

A comb generator is used to check the tuning accuracy in the lower frequency bands (.01 GHz to 4.1 GHz; 
internal mixing). In the higher frequency bands (3.8 GHz to 22 GHz, internal mixing, and 14.5 GHz to 40 
GHz, external mixing) a sweep oscillator is used and the frequencies are accurately tuned using a frequency 
counter. The signal, in each case, is tuned to the center graticule line of the spectrum analyzer using the 
TUNING control. The tuning accuracy is then indicated by the FREQUENCY readout. 

In the two external mixing bands (14.5-26.6 GHz and 22.9 - 40 GHz), the tuning accuracy is checked at 
23 GHz. An external mixer is used, and EXT MIXER BIAS is adjusted to produce the highest displayed 
signal level. 

NOTE 

The HP 8350A Sweep Oscillator may be substituted for the HP 8620C in 
this procedure. 

EQUIPMENT: 



Sweep Oscillator/RF Plug-in HP 8620C/86290A-H08 

Sweep Oscillator/RF Plug-in • ■ • HP S350A/83570A 

Frequency Counter HP 5342A, Opt. 005 

Comb Generator HP 8406A 

External Mixer HP 1 15 1 7A, Opt. E03 

Adapter, K-Band to R-Band HP 1 1519A 

Adapter, Waveguide to SMA Jack , Narda 4608 

Directional Coupler ( 1 0 dB) HP K752C 

Power Splitter. HP 1 1667A, Opt. 002 

10 dB Attenuator HP 8491B, Opt. 010 

Cable Assembly. HP 8120-1578 

Cable Assembly, RG-214/U with Type N Connectors (2 required) HP 1 1500A 

Adapter, APC-7 to Type N Female (2 required) HP 1 1 524A 

Adapter, Type N Male to Type N Male HP 1250-0778 

Adapter, Type N Plug to SMA Jack. • • • ^ 250-1 250 
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440 TUNING ACCURACY (Cont’d^^ 



' ' / . ' ' ' 



CONFIGURATION A 
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Figure 4-1. Tuning Accuracy Test Setup 
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440. TUNING ACCURACY (ConVd) 

PROCEDURE: 

.01 to 4.1 GHz (Internal Mixing) 

1 . With normal (green) settings, set spectrum analyzer controls as follows 

TRACE A 

TRACES .• 

FREQUENCY BAND GHz 

INPUT ATTEN. 

REF LEVEL dBm. 

REFERENCE LEVEL FINE 

RESOLUTION BW 

FREQUENCY SPAN/DIV. 



WRITE 

STORE BLANK 



. 01 - 1.8 

10 dB 

-10 

0 

Coupled (pushed in) 
IMHz 



2. Connect 100 MHz CAL OUTPUT signal to INPUT 500 connector of spectrum analyzer and center 
signal on CRT with TUNING control. 



3. Adjust FREQ CAL iscrewdriver adjustment to indicate 0.100 GHz on FREQUENCY GHz readout. 



4. Connect equipment as shown in Configuration A of Figure 4-1 . Comb generator is connected to IN- 
PUT 5012 connector of spectrum analyzer. 

5. Set comb generator for 10 MHz comb output. Adjust TUNING control for an indication of 0.010 on 
FREQUENCY GHz readout. 



6 . 



Use TUNING control to set 10 MHz comb tooth on center graticule line. FREQUENCY GHz readout 
should indicate: 

Min. Actual Max. 



0.005 GHz 0.015 GHz 

7. Set comb generator for 100 MHz comb output. Adjust TUNING control for an indication of 1 .000 on 
FREQUENCY GHz readout. 

8. Use TUNING control to set 1.0 GHz comb tooth on center graticule line. FREQUENCY GHz 
readout should indicate: 

Min. Actual Max. 



0.995 GHZ 1 .005 GHz 

9. Adjust TUNING control for an indication of 1 ,800 on FREQUENCY GHz readout. 

!0. Set 1 .8 GHz comb tooth on center graticule line. FREQUENCY GHz readout should indicate: 

Min. Actual Max. 

1.795 GHz 1.805 GHz 

11. Set FREQUENCY BAND GHz to 1.7 -4.1. Adjust TUNING control for an indication of 1.700 on 
FREQUENCY GHz readout. (Piill for rapid tuning.) 
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PERFORMANCE TESTS 

\ ^ 

4-10. TUNING ACCURACY (Cont’d) j 

12. Use TUNING control to set 1.7 GHz comb tooth on center graticule line. FREQUENCY GHz 

readout should indicatte: „ 

Min. Actual Max. 

1 ' ■ ' ' ' ■ 

1.695 GHz 1.705 GHz 

13. Adjust TUNING control for an indication of 3.000 on FREQUENCY GHz readout. Use TUl^lNG 
control to set 3.0 GHz comb tooth on center graticule line. FREQUENCY GHz readout should in- 

dicate: 

Min. Actual Max. 



2.294 GHz ^ 3.006 GHz 

14. Adjust TUNING control for an indication of 4.100 on FREQUENCY GHz readout. Use TUNING 
control to set 4.1 GHz comb tooth on center graticule line. FREQUENCY GHz readout should in- 
dicate: 

Min. Actual Max. 

1 

4.092 GHz 4.108 GHz 

3.8 to 22 GHz (Internal Mixing) 

15. Disconnect comb generator from spectrum analyzer input. Connect sweep oscillator and frequency 
counter as shown in Configuration A of Figure 4-1 . 

16. Check tuning accuracy at frequencies listed in Table 4-1. Use the frequency counter to set each 
frequency. Adjust TUNING control to position signal on center graticule line. Indication on 
FREQUENCY GHz digital readout must be within the test limits given in Table 4-1 . 



Table 4-2. Tuning Accuracy Test Limits, 3.8 to 22 GHz Bands 



1 Soectrum Analyzer 


RF Source 


FREQUENCY GHz 


FREQUENCY 
BAND GHz 


FREOUENCY 

SPAN/DIV 

(MHz) 


FREOUENCY 

(GHz)* 


Digital 1 
Test 


lead out 
Limits 


Min. 


Max. 


3.8 -8.5 


1 


3.800 


3.792 


3.808 


3.8 - 8.5 


1 


6.000 


5.988 


6.012 


3.8 - 8.5 


1 


8.500 


8.483 


8.517 


5.8-12.9 


1 


5.800 


5.788 


5.812 


5.8-12.9 


1 


8.000 


7.984 


8.016 


5.8-12.9 


1 


12.900 


12.874 


12.926 


8.5-18 


1 


8.500 


8.483 


8.517 


8.5- 18 


1 


12.500 


12.475 


12.525 


8.5-18 


1 


18.000 


17.964 


18.036 


10.5 - 22 


1 


10.500 


10.479 


10.521 


10.5-22 


1 


16.500 


16.467 


16.533 


10.5-22 


1 


22.000** 


21.956 


22.044 


•Frequency set to within ±.05%. 

••Use HP 8350A/83570A with appropriate adapters in 


'■S. 

:y ■ 

place of 8620C/86290A, Configuration A of Figure 4-1 . 
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MOitUNINQ ACCURACY (Cont’d) 

14.S to 40 GHz (External Mixing) 

17. Connect Equipment as shown ill! ConfigurkiohB of Figure 4-1 . 

18. Set sweep oscillator frequency for indication of 23 .000 ± 0.010 GHz on frequency counter. 

19 . Set FREQUENCY SPAN/DIV to 10 MHz and press FREQUENCY BAND GHz pushbutton 
14.5 — 26.6, on spectrum analyzes*. Adjust TUNING control for an indication of 23.000 on 
FREQUENCY GHz readout. 

20. Adjust EXT MIXER BIAS for greatest peak (peaking will occur in more than one position of BIAS 

control). '‘;>' 

21. Set FREQUENCY SPAN/DIV to 1 MHz and identify 23 GHz signal using SIG IDENT. Adjust 
TUNING control to position 23 GHz signal on center graticule line. FREQUENCY GHz readout 
should indicate: 

A/I5m Az-'fiinl 1\4hv, 



22.839 GHZ ^ 23.161 GHz 

22. Set FREQUENCY SPAN/DIV to 10 MHz and press 22.9 - 40 FREQUENCY BAND GHz push- 
button. Adjust TUNiNG control for an indication of 23.000 on FREQUENCY GHz readout and 
repeat steps 20 and 21 . 
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4-m SPAN WIDTH ACQURACY 

SPECIFICATION: 

The frequency error for aiiy two points on the display for spans from 500 MHz/division to ' 20 
kHz/division (unstalr^lized) is less than ± 5W» of the indicated separation; for stabilizedl s^ns 100 
kHz/diyision and lesSi the error is less than ± 1 5%. ' 

DESCRIPTION: ' ' , ;C'. 

The 500 MHz per division and 2Q0 MHz per division span widths are checked using a wide-band source and 
a frequency counter. The source is s6t tb 7 GHz, and the spiectrum analyzer is tuned tb place the signal at 
the far left graticule line. The source is then tuned to 1 1 GHz, and the span error for 500 MHz per division 
is checked at the eighth graticule line. The 200 MHz per division span width accuracy is checked in the same 
manner.' 't; ''I' \ '' 

The span width accuracy from 100 MHz per division down to 1 icFIz per division is tested using a comb 
generator. span widths (100 MHz to .5 MHz/division) are checked by using the 100 MHz, 10 MHz, 
and 1 MHz comb generator outputs. Narrow span widths (.2 MHz/division to 1 kHz/division) are cheeked 
by using the comb generator output modulated by a ftmction generator. Since the coihb generator produces 
frequency components separated by a precisely detethimed frequency interval, the resultant spcctral jines 
displayed on the CRT are evenly spaced when no span error exists in the instrument. Thus, span error is the 
cumulative variance 'of, distance among the spectral line intervals displayed across the CRT. The span error 
is determined by cbmparing the distance between the eighth graticule line and the ninth spectral line. 



NOTE 



,1.'' 



The HP 8350A Sweep Oscillator may be substituted for the HP 8620C in 
this procedure. 






't 



/ , 



L' , 

I 



EQUIPMENT: 



Sweep Oscillator/RF Plug-in ............ : . . . . . . . ; , . . v . .... HP 86J0C/86290A-H08 

Frequency Counter . . . , . HI* 5342A, Opt. 005 

Comb Generjitbr ; . : ... ; . HP 8406A 

Function Generator. . . HP 33 1 2A 

10 dB Attenuator . HP 849 IB, Opt. 010, 



■ I’':" ,1 



PROCEDURE: 

500 MHz and 200 MHz Per Division 

1 . With normal (green) settings, set spectrum gnal^zer controls as follows: 






TRACE A. . . . . ;. . . ..... • write 

TRACE B ; ; ; . . . . . ; 1 . . ... . . . . store blank 

FREQUENCY BAND GHz * . . . .' 3.8 -12.9 

INPUT ATTEN H . . .%:!■,. lOdB 

REF level dBm. • - 10 

REFERENCE LEVEL FINE 0 

RESOLUTION BW i . . ... . . Cpiipled (pushed in) 

FREQUENCY SPAN/DIV': 5- ■ • : • • . • ■ ■ V. . . . . 500 MHz 






' ' .( » . 



■' \ 
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4-11:SPAN WIDTH >^CGU|IACY (Cont’c)) 















SPECTRUM ANALYZER 







® © 



• MH R , •■■■* 



INPUT son 



CONFIGURATIOI|J A 

' :l";, 

SWEEP / RF 
OSCILLATOR PLUG-IN 







10 no 

AgtENUATOR 



FREQUENCY COUNTER 




ana nao . n • 
naa aao 
naa naa • • 

a n rina o Q 



COMB 

GENERATOR 



«■■■ 
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• 


j 


1 0 0 (j 


L 



MOOgiATldl^ 
I MHz 10 MHz 
COMB 



OUTPUT 



CONFIGURATION B 



SPECTRUM ANALYZER 




o o. , ■ O n 



© ® © 

II RRR ■ lAMR 

■5'T”C^ I o 



INPUT son 



FUNCTION 

GENERATOR 




OUTPUT 



€03. 



BNC 

TEE 



Figure 4-2. Span Width Accuracy Test Setup 



FREQUENCY COUNTER 




aaa uua . n • 
ana nan 
ana nnn • ■ 

a a nnn o Q 



INPUT 

(IOHz-SOOMHz) 



4 



)' 



2. Connect equipment as shown in Configuration A of Figure 4-2. 

3. Set sweej) oscillator for CW output, 6.0 to 12.4 GHz band, and tune for a frequency counter in- 
dication o^'/.OOO ± .005 GHz. 
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PERFORMANCE TESTS 
4-11. SPAN WIDTH ACCURACY (Cont’d) 

4. Adjust spectrum analyzer TUNING control to position signal at graticule reference line (far left) of 
display (about 9.5 on FREQUENCY GHz readout). 



5. Tune sweep oscillator CW output for a frequency counter indication of 1 1 .(XX) ± .(X)5 GHz. 

; , ' I ' 

6. Measure error between signal peak and eighth graticule line. Error should not exceed ±0.4 division. 
(See Figure 4-3.) 







7. Set spectrum analyzer FREQUENCY SPAN/DI V control to 200 MHz. Set TUNING control for a 
FREQUENCY GHz readout of approximately 8 GHz. 

S.KTuue sweep oscillator CW output for a frequency counter indication of 7.000 ±.005 GHz. Adjust 
s^rum analyzer TUNING control to position signal at graticule reference line (far left) of display. 

9. Tune sweep oscillator CW output for a frequency counter indication of 8.600 ± .005 GHz. 

10. Measure error between signal peak and eighth graticule line. Error should not exceed ±0.4 division. 
(See Figure 4-3.) 

11. Connect equipment as shown in Configuration B of Figure 4-2 without connecting function 
generator. Set comb generator for 100 MHz comb output. 

12. Set spectrum analyzer FREQUENCY BAND GHz to .01 - 1 .8, FREQUENCY SPAN/DIV control to 
100 MHz. Set TUNING control for a FREQUENCY readout of 0.800 GHz. 

' ' ' J '' ' ' ' 

13. Adjust spectrum analyzer TUNING control to position one spectral line (from comb generator) at 
graticule reference line (first graticule line at far left) of display; Measure error between ninth spectral 
line and eighth graticule line. Error should not exceed ± 0.4 division. (See Figure 4-4.) 
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4-11. SP^N WIDTH ACCURACY (Confd) 



FIRST GRATICULE LINE- 



GRATICULE REFERENCE Line 



COMB SIGNALS' 



mu 


li»4. H MHi; 


!il'AN \m MH//^ 


ill!; Ill) 1 MHz 


/ 

VF 'IFF 


i(i;r 


(lliin 


, IH til)/ 


A'm-.N IM (II) 


r,« 


> Aino 

















H 


H 
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UiwvV 














UilAi*- 





EIGHTH GRATICULE LINE 

±0.4 DIV FOR SPANS 

100 MHz TO 20 kHz PER DIV 

(UNSTABILIZED) 

±1.2 DIV FOR SPANS 

100 kHz PER DIV AND LESS 

(STABILIZED) 

NINTH SPECTRAL LINE 



FIRST SPECTRAL LINE 

Figure 4-4. Span Width Accuracy Measurement, 100 MHz per Division and Less 



14. Set FREQUENCY SPAN/DIV to 50 MHz. Adjust TUNING control to position one spectral line 
(from comb generator) at graticule reference line (first graticule line at far left) of display. Measure 
error between fifth spectral line and eighth graticule line. Error should not exceed ± 0.4 division. 

15. Set comb generator for 10 MHz comb output. Set spectrum analyzer FREQUENCY SPAN/DIV to 
20 MHz and RESOLUTION BW to OPTIMUM. Adjust TUNING control to position one spectral 
line at graticule reference line. Measure error between seventeenth spectral line and eighth graticule 
line on display. Error should not exceed db 0.4 division. 

16. Set FREQUENCY SPAN/DIV to 10 MHz. Adjust TUNING control to position one spectral line at 
graticule reference line. Measure error between ninth spectral line and eighth graticule line. Error 
should not exceed ±0.4 division. 

17. Set FREQUENCY SPAN/DIV to 5 MHz. Adjust TUNING control to position one spectral line at 
graticule reference line. Measure error between fifth spectral line and eighth graticule line. Error 
should not exceed ±0.4 division. 

1 

( , 

18. Set comb generator for 1 MHz comb output. Set spectrum analyzer FREQUENCY SPAN/DIV to 2 
MHz and VIDEO FILTER to .1. Adjust TUNING control to position one spectral line at graticule 
reference line. Measure error between seventeenth spectral line and eighth graticule line. Error should 
not exceed ±0.4 division. 

19. Set FREQUENCY SPAN/DIV to 1 MHz. Adjust TUNING control to position one spectral line at 
graticule reference line. Measure error between ninth spectral line and eighth graticule line. Error 
should not exceed ±0.4 division. 

20. Set FREQUENCY SPAN/DIV to .5 MHz. Adjust TUNING control to position ope spectral line at 
the graticule reference line. Measure error between fifth spectral line and eighth graticule line. Error 
should not exceed ±0.4 division. 
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Performance Tests 



4-11. SPAN WIDTH ACCURACY (Cont’d) 

21. Set comb generator for 10 MHz comb output. Connect function generator output to modulate the 
comb generator. Set function generator to 200 ± 1 kHz and set output level control for a clean 200 kHz 
comb (approximately 1 volt) on the spectrum analyzer display. 

NOTE 

To accurately set the frequency of the function generator, disconnect the function 
generator output from the comb generator modulation input whenever the fre- 
quency counter is used. 

22. Set spectrum analyzer FREQUENCY SPAN/DIV to .2 MHz. Adjust FINE tuning control to position 
one spectral line at graticule reference line. Measure error between ninth spectral line and eighth 
graticule line. Error should not exceed ±0.4 division. 

100 kHz to 5 kHz Per Division 

23 . Using procedure of steps 21 and 22 , change spectrum analyzer FREQUENCY SPAN/DIV and func- 
tion generator output frequency in accordance with Table 4-3. Adjust spectrum analyzer TUNING 
control to position one spectral line at graticule reference line. Measure the span error between ninth 
spectral line and eighth graticule line. 

NOTE 

It might be necessary to temporarily disable the AUTO STABI LIZER to tune the 
spectrum analyzer TUNING control for best comb presentation. 

\ >\ ' I 

NOTE : 

It might be n^^safy to increase the function generator output to increase the 
nu mber of coinh teeth present . 



, I/ , 

3 J T^bie 4-3. Narrow Span Width Error Measurements 





Function Generator 
Output Frequency* 


Maximum Allowable Error (Division) 


FREQ SPAN/DIV 


R^piUriONBW 


Unstabilizeil 


Stabilized 


100 kHz 


A 

, ' 1 

OPTIMUM 


100 kHz 


±0.4 


±1.2 


50 kHz 


OPTIMUM 


50 kHz 




±1.2 


20 kHz 


OPTIMUM 


20 kHz 


±0.4 


±1.2 


lOkHz 


OPTIMUM 


10 kHz 




±1.2 


5 kHz 


OPTIMUM 


5 kHz 


T 


±1.2 



•Check function generator output frequency using an electronic counter. Frequency readout should be within 
±0.5% of desired audio frequency. 
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4 - 11 . SPAN WIDTH ACCURACY (Confd) 

2 kHz and 1 kHz Per Division 

24. Set spectrum analyzer AMPLITUDE SCALE to 5 dB, REF LEVEL dBm to -40, and FREQUENCY 
SPAN/DIV to 2 kHz. 

25. Set function generator frequency to 4.00 ± .02 kHz. Adjust spectrum analyzer TUNING control to 
position one spectral line at graticule reference line. Set VIDEO FILTER to .03. Measure error 
between fifth spectral line and eighth graticule line. Error should not exceed ± 1 .2 divisions. Set 
VIDEO FILTER to OFF. , 

26. Set spectrum analyzer FREQUENCY SPAN/DIV to 1 kHz. Set function generator frequency to 
2.00 ± .02 kHz and adjust spectrum analyzer TUNING control to position one spectral line at graticule 
reference line. VIDEO FILTER to .03. Measure error between fifth spectral line and eighth grati- 
cule line. Error should not exceed ± 1 .2 divisions. 
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4-12. RESOLUTION BANDWIDTH ACCURACY 

SPECIFICATION: 

Individual resolution bandwidth 3 dB points: < ± 15% 

DESCRIPTION: 

Resolution bandwidth accuracy is measured In the linear mode to eliminate log amplifier errors. Since half 
power (—3 dB below full-power level) is repfesented by a voltage ratio of 0.707:1, 5 horizontal divisions 
on the spectrum analyzer display represent half-power points for a bandwidth display of 7.1 vertical 
divisions. 

.707 (voltage ratio) = 

7.1. div / ' 

Xdiv = (7.1 div)(0.707) = 5div 

In the narrow bandwidths (10 kHz and b^low), a 321 4 MHz signal (first IF) is injected by connecting the 
output of the signal generator to the external mixer port of the spectrum analyzer. This IF injection method 
provides the high degree of stability required when m easuring narrow resolution bandwidths. 



SYNTHESIZED 

SPECTRUM ANALYzIer SIGNAL GEMe^ATUR 




Figure 4-5. Resolution Bandwidth Accuracy Test Setup 



EQUIPMENT: 

Synthesized Signal Generator / , HP 8662A 
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4-12. RESOLUTION BANDWIDTH ACCURACY (Cont’d) 

PROCEDURE: 

1. With normal setting (green), set spectrum analyzer controls as follows: 

TRACE A WRITE 

TRACED . STOREBLANK 

FREQUENCY BAND GHz .01-1.8 

INPUT ATTEN 20 dB 

REF LEVEL dBm. -10 

REFERENCE LEVEL FINE 0 

RESOLUTION BW 3 MHz, Uncoupled 

FREQUENCY SPAN MODE ZERO SPAN 

AMPLITUDE SCALE LIN 

AUTO STABILIZER .....OFF 

2. Set signal generator for an unmodulated 100 MHz output at approximately - 10 dBm. 

3. Adjust spectrum analyzer TUNING control to locate peak of 100 MHz signal on CRT. Reduce signal 
generator output if necessary. 

4. Adjust signal generator output level to position trace at 7. 1 divisions above graticule baseline. 

5. Tune signal generator frequency until trace drops to 5 divisions above graticule baseline. Record 
frequency displayed on signal generator. 

MHz 

6. Tune signal generator frequency in direction opposite to that of step 5 until trace peaks (7 . 1 divisions) 
and then drops to 5 divisions above graticule baseline. Record frequency displayed on signal 
generator. 

MHz 

7. The difference between results of steps 5 and 6 is the measured resolution bandwidth at 3 dB points. 

Min. Actual Max. 



2.55 MHz 



3.45 MHz 



8. Set RESOLUTION BW to 1 MHz. Tune signal generator to 100 MHz and repeat steps 3 through 7 . 

Min. Actual Max. 



850 kHz 



1.15 MHz 



9. Set RESOLUTION BW to 300 kHz. Tune signal generator to 100 MHz and repeat steps 3 through 7 . 

Min. Actual Max. 



255 kHz 



345 kHz 
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4-12. RESOLUTION BANDWIDTH ACCURACY (Cont’d) 



10. Set RESOLUTION BW to 100 kHz. Tune signal generator to 



100 MHz and repeat steps 3 through 7. 
Min. Actual Max. 

85 kHz 115 kHz 



r 




11. Set RESOLUTION BW to 30 kHz. Tune signal generator to 100 MHz and increase frequency tuning 
resolution of signal generator to 100 Hz. Enable spectrum analyzer AUTO STABILIZER (push- 



button out) and repeat steps 3 through 7 . 


Min. 


Actual 


Max. 




25.5kHz 




34.5 kHz 



12. Set RESOLUTION BW to 10 kHz. Set EXT MIXER BIAS adjustment fully counterclockwise. 

13. Tune signal generator to 321.4 MHz. Connect signal generator output to spectrum analyzer EXT 
MIXER BNC connector. Press 1 .7 - 4. 1 FREQUENCY BAND GHz pushbutton. 

14. Tune signal generator to peak signal on CRT. Adjust output level to position trace at 7.1 divisions 
above graticule baseline. 

15. Tune signal generator frequency until trace drops to 5 divisions above graticule baseline. Record 
frequency displayed on signal generator. 



MHz 



16. Tune signal generator frequency in direction opposite to that of step 15 until trace peaks (7.1 
divisions) and then drops to 5 divisions above graticule baseline. Record frequency displayed on 
signal generator. 

MHz 

17. The difference between results of steps 15 and 16 is the measured resolution bandwidth at 3 dB points. 

Min. Actual Max. 

8.5 kHz 11.5 kHz 

18. Set spectrum analyzer RESOLUTION BW to 3 kHz and repeat steps 14 through 17. 



Min. 


Actual 


Max. 


2 55 kHz 




3.45 kHz 


Set spectrum analyzer RESOLUTION BW to 1 kHz and repeat steps 14 through 17 with frequency 


turning resolution on signal generator set to 10 Hz. 






Min. 


Actual 


Max. 


0.85 kHz 




1.15 kHz 






\ 
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4-12. RESOLUTION BANDWIDTH ACCURACY (Cont’d) 

NOTE 

The following steps not apply to Option 002 Instruments. 

20. Set spectrum analyzer RESOLUTION BW to .3 kHz and repeat steps 14 through 17 with frequency 
tuning resolution of signal generator set to 1 Hz. 

Min. Actual Max. 

255 Hz 345 Hz 

21. Set spectrum analyzer RESOLUTION BW to .1 kHz and repeat steps 14 through 17. 

Min. Actual Max. 

85 Hz 115 Hz 
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4^13. RESOLUTION BANDWIDTH SELECTIVITY 

SPECIFICATION: 

60 dB/3 dB bandwidth ratio: 

< 15:1 for bandwidths 1 kHz to 3 MHi 

< 11:1 foi bandwidths .1 kHz to 1 kHz 

DESCRIPTION: 

The 60 dB bandwidth is measured for all resolution bandwidth settings (.1 kHz to 3 MHz). The 60 dB to 3 
dB resolution bandwidth ratio (shape factor) is then computed by dividing the 3 dB bandwidth values, ob- 
tained in the Resolution Bandwidth Accuracy performance test, into the 60 dB bandwidth values for each 
resolution bandwidth setting. 



SYNTHESIZED 

SPECTRUM ANALYZER SIGNAL GENERATOR 




Figure 4-6. Resolution Bandwidth Selectivity Test Setup 



EQUIPMENT: 

Synthesized Signal Generator 

NOTE 



HP 8662A 



For Option 002 Instruments, omit procedures for the .1 kHz and .3 kHz 
bandwidths. 
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4-13. RESOLUTION BANDWIDTH SELECTIVITY (Cont'd) 

PROCEDURE: 

1. With normal (green) settings, set spectrum analyzer controls as follows: 

TRACE A • • WRITE 

TRACE B ■ ■ ■ ■ ■.■■■■■■■■■■■■■■■■.■■■ • • ■ • STORE BLANK 

FREQUENCY BAND GHz 1.7-4.1 

INPUT ATTEN • 20 dB 

REF LEVEL dBm “'0 

REFERENCE LEVEL FINE 0 

RESOLUTION BW 1 kHz, Uncoupled 

FREQUENCY SPAN MODE - ZEROSPAN 

AMPLITUDE SCALE 10 dB LOG/DI V 

VIDEO FILTER .03 

2. Connect equipment as shown in Figure 4-6. Tune signal generator to 321 .4 MHz and set output level 
to approximately - 10 dBm. 

3. Set frequency tuning resolution of signal generator to 1 Hz and tune signal generator to peak signal on 
CRT. Adjust output level to position trace at top graticule line. 

4. Tune signal generator frequency until trace drops to two divisions above graticule baseline. Record 
frequency displayed on signal generator. 

___ MHz 

5. Tune signal generator frequency in direction^ opposite to that of step 4 until trace peaks and then 



drops to two divisions above gfkicule baselinfejRecord frequency displayed on signal generator 



MHz 



6; Cnleulate measured bahclwidth at 60 dBfwints l?y taking difference between results of steps 4 and 5. 



7. Record nieasured bahdwidth (difference between results of steps 4 and 5). 



Hz(.lkHzBW) 



8. Set RESOLUTION BW to .3 kHz and r#eat steps 3 though 6. 



Hz (.3 kHz BW) 



9v Set RESdttJTiON BW through 6 with frequency tuning resolution of 

'signalgerieratpr set:tp:iO Hz. ■ ^ 



kHz(l kHzBW) 
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4-13. RESOLUTION BANDWIDTH SELECTIVITY (Cont'd) 

11. Set RESOLUTION BW to 3 kHz and repeat steps 3 through 6. 

_kHz(3kHzBW) 

' I . . 

12. Set RESOLUTION BW to 10 kHz and repeat steps 3 through 6 with frequency tuning resolution of 
signal generator set to 100 Hz. 

^ __kHz(10kHzBW) 

13. Connect signal generator output to spectrum analyzer INPUT 500 connector. Tune signal generator 
to 100 MHz and set output level to approximately 0 dB. 

/ ' ' ' 

14. Set spectrum analyzer FREQUENCY BAND GHz to .01-1.8, INPUT ATTEN to 10 dB, REF 
LEVEL dBm to 0, RESOLUTION BW to 30 kHz, and TUNING for an indication of 0.100 on FRE- 
QUENCY GHz readout (disable AUTO STABILIZER while using coarse TUNING). 

15. Tune signal generator frequency to peak signal on CRT. Adjust output level to position trace at top 
graticule line. 

16. Tune signal generator frequency until trace drops to two divisions above graticule baseline. Record 
frequency displayed on signal generator. 



MHz 

17. Tune signal generator frequency in direction opposite to that of step 16 until trace peaks and then 
drops to two divisions above graticule baseline. Record frequency displayed on signal generator. 

- MHz 



18. Calculate measured bandwidth at 60 dB points by taking difference betweep results Of steps 16 and 17. 

MHz (30 kHz BW) 

19. Set RESOLUTION EW to 100 kHz and repeat steps 15 through 18 with frequency tuning resolution 
of signal generator set to 1 kHz. 



MHz (100 kHz BW) 



20. Set RESOLUTION BW to 300 kHz and repeat steps 1 5 through 18. 



MHz (300 kHz BW) 



21 . Set RESOLUTION BW to 1 MHz and repeat steps 1 5 through 1 8 with frequency tuning resolution of 
signal generator set to 10 kHz. 



MHz (1 MHz BW) 
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4-13. RESOLUTION BANDWIDTH SELECTIVITY (Cont'd) 

22. Set RESOLUTION BW to 3 MHz and repeat steps 15 through 18. 



Model 8S69A 

r I,. I 




MHz (3 MHz BW) 



23. 



' ) 



\ 



Record in Table 4-4 the measured 3 dB bandwidths from the Resolution ^atid width Accuracy 
performance test. , 



24. Record in Table 4-4 the 60 dB bandwidths measured in this procedure. 



25. Compute resolution bandwidth selectivity for each RESOLUTION BW setting, dividing the measured 
60 dB bandwidth by the measured 3 dB bandwidth for each setting. Ratios should be less than 15 : 1 tor 
RESOLUTION BW settings 3 MHz to 3 kHz and less than 11:1 for RESOLUTION BW settings 1 

kHz to .1 kHz. 



Table 4-4. Resolution Bandwidth Selectivity 



RESOLUTION 
BW Setting 


MEASURED 

3dBBW 


MEASURED 

BOdBBW 


Resolulion BandwiiSth Sebctivity 
(60 dB BW/3 dB BW) 


3 MHz 
1 MHz 
300kHz 
lOOkHz 
30 kHz 
10 kHz 
3 kHz 
IkHz 

.3 kHz* 
.1 kHz* 












' : 


* ' 




' 








(1 






















, 
















,s 


‘i, '■■■■ '' 


" 

•Does not apply to Option 002 instruments. 
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4-14. RESIDUALFM 

S^^ifelFICATION: 'i- /' . „ '..w' ' 

"'■V, , ,;l. ^ ■ I ' ^ •' 

vTotal residual FM: ■ ''v ' 

Stabilized: . <c 100 Hz p-p ill OJ second 

Unstabilized: *< 10 kHz p-p in 0.1 second, .01 to 4. 1 GHz (fundamental mixing) 

DESCRIPTION: 

' ' " , ' ■ ■' 

A comb generator is used to supply a stable 1.8 GHz signal to the spectrum iainalyzer. The relationship 
between amplitude and frequency on the linear portion of the trace is determined for a given frequency 
span and resoiution bandwidth. The residual FM is then slope detected by using the spectrum analyzer as a 
fixed-tuned receiver (ZERO SPAN). Using the determined relationship between amplitude and frequency, 
the test limits (in divisions) for the demodulated residual FM are determined. 



SPECTRUM analyzer 



COMB 

GENERATOR 






" I 




INPUT son 




OUTPUT' 






Figure 4-7. Residual FM Test Setup: ^ 

EQUIPMENT: ;,v 

Comb Generator HP 8406A 

PROCEDURE; 

-'Stabilized' 

1 . With normal setfings (green), set spectrum analyier controls as follows: 

TRACE A . ...... . . . . ; • • WRITE 

TRACE B STORE BLANK 

frequency BAND GHz • -01-1.8 

INPUTATTEN ............ ■•••• OdB 

REF LEVEL. -30dBm 

RESOLUTION BW ..... . . r • Coupled (pushed in) 

FREQUENCY SPAN/DIV • 2 MHz 

AMPLITUDE SCALE L'N 

SWEEP TIME/DI V , • • • • • * SEC 

TUNING. i ........... . .... 1.800 GHz 

. " ' ' ' V-".,' ■' ' '■ 

'e^ ; ■ . 
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4-14. RESIDUAL FM (Cbnt’d) 

2. Connect comb generator’ output to spectrum analyzer INPUT as shown in Figure 4-7. Set comb 
generator for maximum output amplitude. ^ 

NOTE 

With AUTO STABILIZER on (pushbutton out), the coarse TUNING control 
(| 3 ktge knob) can be adjusted In very small Increments to ‘fine tune’ the 
position of the signal displayed. If the signal disappears from the 
display^ set FREQUENCY SPAN/DIV to .2 MHz to locate the signal. 

3 Locate 1.8 GHz comb tooth and center it on CRT. Uncouple FREQUENCY SPAN/DIV and RESO- 
LUTION ,BW controls and reduce FREQUENCY SPAN/DIV to 2 kHz keeping signal centered on CRT 
with FINE TUNING cor.trol. Reduce RESOLUTION BW to 1 kHz. 

4. Adjust REFERENCE LEVEL FINE control to place signal peak at top graticule line. Carefully 
adjust TUNING control so upward slope of signal intersects the center vertical graticule line one 
division down frorirt the top as shown in Figure 4-8. 




5. Set TRACE A to STORE VIEW. Record the distance from the signal skirt at the horizontal center 
graticule line to the center vertical graticule line. (In Figure 4-8 the distance is 0.2 division.) 



Division 





Figure 4-8, Residual FM to AM Conversion Display 



1 
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4-14. RESIDUAL FM (Cont’d) 




Figure 4-9. Residual FM Display 
6. Calculate the test limit by using the following formula: 

X = jfp, where 
k 

X=Test limit (peak to peak) in vertical divisions per 1 horizontal division 
S = Specification in Hz peak to peak 

A = Distance from signal skirt at horizontal center graticule liie to vertical center graticule line 
k = A constant (3) representing linear portion of'M trace in divisions 
F == Frequency span per division I' 

Test limit for a distance A of 0.2 division: 

100 * 

X 2000 

100 , 

= 0.067 X 2000 

= 0.75 



*Use 200 for Option 002 instrument 
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4-14. RESIDUAL FM (Cont’d) 

7. Set TRACE A to WRITE. Press ZERO SPAN pushbutton and adjust FINE TUNING control to 
place trace between center horizontal graticule line and seventh horizontal graticule line (linear 

portion of signal). 

8 Set SWEEP TRIGGER to SINGLE. Press START/RESET pushbutton to display one sweep as 
shown in Figure 4-9. Set TRACE A to STORE VIEW. The maximum peak-to-peak variation should 
not exceed the test limit calculated in step 6 for each horizontal division (since SWEEP TIME/DIV is 

. 1 SEC and residual FM is specified in a time interval of p. 1 second). 

9. Repeat steps 1 through 8 with FREQUENCY BAND GHz set to 3.8 -8.5 and TUNING to 8.500 
GHz. In step 3, locate 8.5 GHz comb tooth. 

Unstablllzsd 

10 Set TRACE A to WRITE, FREQUENCY BAND GHz to .01 -1.8, FREQUENCY SPAN MODE to PER 
DIV, FREQUENCY SPAN/DIV to 10 kHz, and RESOLUTION BW to 30 kHz. Set SWEEP TRIGGER 

to FREE RUN and AUTO STABILIZER to OFF (pushbutton in). 

11. Locate 1 .8 GHz comb tooth and center it on CRT. Turn AUTO STABILIZER on (pushbutton out) to 
return to Stabilized mode. 

12. Adjust REFERENCE LEVEL FINE control to place signal peak at top graticule line. Carefully 
adjust TUNING control so upward slope of signal intersects the center vertical graticule line one 
division down from the top as shown in Figure 4-8. Set TRACE A to STORE VIEW. 

13. Record the distance from the signal skirt at the center horizontal graticule line to the center vertical 
graticule line (should be approximately 1 .3 divisions). 

Division 

14. Calculate the test limit using formula given in step 6. Use unstabilized specification (10 kHz) and 10 
kHz FREQUENCY SPAN/DIV. 

15. Set TRACE A to WRITE and reposition signal, if necessary, as in step 12. Press AUTO 
STABILIZER to OFF (pushbutton in for unstabilized mode). Press ZERO SPAN pushbutton and 
adjust FINE TUNING control to place trace between center horizontal graticule line and seventh 

horizontal graticule line. 

16. Set SWEEP TRIGGER to SINGLE. Press START/RESET pushbutton to display one sweep as 
shown in Figure 4-9. The maximum peak-to-peak variation should not exceed the test limit calculated 

in step 14. 

17. Repeat steps 10 through 16 with FREQUENCY BAND GHz set to 1.7-4.1 and TUNING to 4,100 
GHz. In step 12, locate 4. 1 GHz comb tooth. 
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4-15. NOISE SIDEBAMDS 



PERFORMANCE TESTS 



SPECIFICATION: 

At least 75 dB down, greater than 30 kHz from center of CW signal when set to a 
BANDWIDTH and 10 Hz (.01) VIDEO FILTER. 



( 

"\ 



1 kHz RESOLUTION 



DESCRIPTION: 

A comb generator is used to supply a stable 1.8 GHz signal to the spectrum analyzer. The analyzer 
RESOLUTION BW is set to 1 kHz and the VIDEO FILTER is set to .01 . The peak of the 1 .8 GHz signal is 
set at 20 dB above the REFERENCE LEVEL graticule line to allow greater readability of the noise 
sidebands. The noise-associated sidebands and unwanted responses measured close to the signal must be 
more than 75 dB down (below — 50 graticule line), more than 30 kHz from center of CW signal. 



COMB 

SPECTRUM ANALYZER GENERATOR 




Figure 4-10. Noise Sidebands Test Setup 



EQUIPMENT: 

Comb Generator HP 8406A 




PROCEDURE: 

1 . With normal (green) settings, set spectrum analyzer controls as follows: 

TRACE A 

TRACER 

FREQUENCY BAND GHz 

INPUT ATTEN 

REF LEVEL dBm 

RESOLUTION BW 

FREQUENCY SPAN/DIV 
TUNING 

2. Connect comb generator output to spectrum analyzer INPUT as shown in Figure 4-10. Set comb 
generator for 100 MHz comb and maximum output amplitude. 

3. Locate 1.8 GHz comb tooth and center it on CRT. Reduce FREQUENCY SPAN/DIV to 10 kHz 
keeping signal centered on CRT with FINE TUNING control. Tupi on AUTO SI ABILIZER. 



WRITE 

.. STORE BLANK 

01 - 1.8 

OdB 

-30 

Coupled (pushed in) 

2 MHz 

1.800 GHz 
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4-15. NOISE SIDEBANDS (Cont’d) 

4. Adjust REFERENCE LEVEL FINE control to place signal peak at top graticule line (REFERENCE 
LEVEL). 

5. Set REF LEVEL dBm control to -50 to place signal peak 20 dB above REFERENCE LEVEL. 

6. Set SWEEP TRIGGER to SINGLE and VIDEO FILTER to .01 . Press START/RESET pushbutton 
to display a single sweep. 

7. Observe noise level at three divisions (30 kHz) and more on either side of CW signal. Noise sidebands 
should be greater than 75 dB below CW signal level. (The - 50 graticule line is 70 dB down.) 

NOTE 

Disconnect the comb generator from the INPUT 50S2 connector to verify that 
residual responses (at 30-kHz offset) do not interfere with the noise sidebands 
measurement. If a residual response is present at the 30>kHz offset, adjust the 
TUNING control for a center frequency of 1.700 GHz and repeat steps 1 through 
7 with the new center frequency. 




Model 8569A Performance Tests 

PERFORMANCE TESTS 

4-16. RESIDUAL RESPONSES 

SPECIFICATION: 

Residual Responses (no signal present at input): With 0 dB input attenuation in fundamental mixing (0.01 
to 4.1 GHz): < “ 90 dBm 

DESCRIPTION: 

Residual responses are signals present on the display with no input to the analyzer. A reference level is 
selected that will allow the operator to see signals less than — 90 dBm. The two fundamental mixing bands 
(.01 - 1 .8 GHz and 1 .7 “4. 1 GHz) are slowly swept through their entire ranges in several incremental spans 
while the display is observed. Any residual responses that appear must be less than “ 90 dBm. 

EQUIPMENT: 

500 Termination HP 909A, Opt. 012 

• I , • , 

PROCEDURE: 



1 . Connect 50-ohm termination to INPUT 500 port 



2. With all normal (green) settings, set spectrum analyzer controls as follows: 



( 



TRACE A 

TRACE B 

FREQUENCY BAND GHz . 

INPUT ATTEN 

REF LEVEL dBm 

REFERENCE LEVEL FINE 
RESOLUTION BW ...... . 

FREQUENCY SPAN/DIV . 

VIDEO FILTER 

SWEEP TRIGGER 

TUNING 



WRITE 

. STORE BLANK 

.01 “ 1.8 

OdB 

.......... “60 

0 

10 kHz, Uncoupled 

10 MHz 

1 

SINGLE 

0.060 GHz 



3. Press START/RESET pushbutton to display a single sweep. Any residual responses must be less than 
“90 dBm (below the “ 30 graticule line). 

4. Adjust TUNING control for an indication of 0.150 on FREQUENCY GHz readout. Press 
START/RESET pushbutton and check for residual responses. 

5. Continue tuning spectrum analyzer in 100 MHz increments (0.250 GHz, 0.350 GHz, and so on) up to 
1.750 GHz. Press START/RESET pushbutton and check for residual responses at each frequency. 

6. Set RESOLUTION BW to 3 kHz. Leave FREQUENCY SPAN/DIV set to 10 MHz. Set SWEEP 
tiME/DIV to 5 SEC and press 1.7 -4.1 FREQUENCY BAND GHz pushbutton. Adjust TUNING 
control for an indication of 1 .750 on FREQUENCY GHz readout. 

7. Press START/RESET pushbutton and check for residual responses. 

8. Tune spectrum analyzer in 100 MHz increments (1 .850 GHz, 1 .950 GHz, and so on) up to 4.050 GHz. 
Check for residual responses at each frequency. 
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4-17. AVERAGE NOIS)E LEVEL 

SPECIFICATION: 

Maximum average noise level with 1 kHz resolution bandwidth, 0 dfi input attenuation, and the video 
filter set to NOISE AVQ position, is given in Table 4-5. 



Table 4-5. Average Noise Level Specifications 



FREQUENCY 
BAND GHz 


First 

IF (MHz) 


Harmonic 

Mode 


Average Noise Level 


dBm 




.01-1.8 


2050 


1- 


-113 


-6 


1. 7-4.1 


321.4 


1- 


-110 


-3 


3.8-8.5 


321.4 


2- 


-107 


0 


5.8-12.9 


321.4 


3- 


-100 


+7 


8.5-18 


321.4 


4+ 


-95 


+12 


10.5-22 

/' ' 


321.4 


5+ 


-90 


+17 



DESCRIPTION: 

Average noise level is checked in all internal mixer frequency bands. The maximum noise level of each 
frequency band is located with FREQUENCY SPAN MODE set to FULL BAND. The maximum noise 
level is isolated, and maximum average noise is observed for each frequency band. 

PROCEDURE: 

1 . With normal settings (green), set spectrum analyzer controls as follows: 

TRACE A 

TRACE B 

FREQUENCY BAND GHz . 

INPUT ATTEN ......... . 

REF LEVEL dBm. 

REFERENCE LEVEL FINE 

RESOLUTION BW... 

FREQUENCY SPAN MODE 

2. Observe sweep in FULL BAND. Using TUNING control, tune marker to point of highest noise level. 
(A typical trace is shown in Figure 4-1 1 .) 



NOTE 

Do not tune marker beyond band edge. 



WRITE 

STORE BLANK 

01 - 1.8 

OdB 

-60 

-12 

1 kHz, Uncoupled 
. . FULL BAND 
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4-17. AVERAGE NOISE LEVEL (Cont'd) 

3. Set FREQUENCY SPAN MODE to ZERO SPAN and VIDEO FILTER to NOISE AVG. Set TRACE A 
to STORE VIEW and nneasure noise level. Record results in Table 4-6. 

4. Set FREQUENCY BAND GHz to 1 .7 ~ 4. 1 . Set TRACE A to WRITE, FREQUENCY SPAN MODE 
to FULL BAND, and REF LEVEL dBm to place noise peaks near top of display. Locate and measure 
maximum average noise level as iii steps 1 and 2. Measure and record average noise level for each 
successive FREQUENCY BAND GHz setting (internal mixing). 



MKR 1.7455 GHz SPAN FULL RES BH 3 MHz VF .003 

REF -72 dBm 10 dB/ ATTEN 0 dB SWP AUTO. SMPL 

• 
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m 


B 




m 










in 


nil 


nH 


ml 


ns 


mu 


mm 


mm 
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1 — 
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■ 
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Figure 4-lL Average Noise Level Measurement, 3.8— 8.5 GHz 



Table 4-6. Average Noise Level 



: 

FREQUENCY 
BAND GHz 


First 

IF (MHz) 


Harmonic 

Mode 


Average Noise Level 


Maximum 


Actual 


dBm 


dBiuV 


.01-1.8 


2050 


1- 


-113 


-6 




1. 7-4.1 


321.4 


1- 


-110 


-3 




3. 8-8 .5 


321.4 


2- 


-107 


0 




5.8-12.9 


321.4 


3- 


-100 


+7 




8.5-18 


321.4 


4+ 


-95 


+12 




10.5-22 


321.4 


,5+ 


-90 


+17 
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448. REFERENCE LEVEL VARIATION (dent'd* 

PROCEDURE:' 

L With normal settings (green), set spectrum analyzer controls as follows: 

TRACE A i • • . . . . . . • • • • • • • . . . . WRITE 

TRACED V • . .^.. ... STORE BLANK 

FREQUENCY BAND GHZ':;’'... 

, INPUT ATTEN v.v. . 

REF LEVEL dBm. .■. . . . ■. . . • . • * • . ^ "~10 

REFERENCE level FINE'. . . . ...wVl;... v':'i '. .; O.:'.;: 

RESOLUTION bW W . • v • • • vV^ Coupled (pushed 

FREQUENCY SPA)N/DIV.''.'. . .' . jSV . . ... v':v^. . .yv':. . . . ^;''l MHz 

. TUNING.'. . . . . . .'.:v.-v. . 

AUTO STABILIZER . . . ... > ... ‘ .'■. 



2. Set signal generator for an unmodulated 90 MHz output at approximately -• lO dBrn. 

Reference Lev8l Variation (i&idB Stepf) In Log Mofle 















3. Connect equipment as shp'wh in Figure 4rl2 us^ iO dB/step attehiiator. Set step attenuator at 0 dB 
and adjust spectrum analyzer TUNING control tEcenter signal on CRTr 






■ '-r.v 



4. Adjust signal generator output level to plape peak df trace at top graticule line. Set spectrum analyzer 
AMPLITUDE SCALE to I dB. MQDE to^ERO SPAN, RESOLUTION 

BW to TOO kHz, and VIDiQ FlfilER to NOISE Adjust TUNING control to peak signal on 

CRT, 't'-" 

5 Keeping signal p^^ CRT with FINE tuning control, reduce RESOLUTION BW to I kHz. Ad- 
just signal generator output level until pealc of trace is at sixth division (from bottom graticule line). 
Set REF* UeVEL dBm control attenuator to settings indicated in Table 4-7 . (Use FINE tuning 

control to keep signal peaked.) Record deviadon from sixth divisibn reference for each setting. 

6. To compute corrected deviation, add step attenuator error to deviation from sixth division for each 
setting. Corrected deviation should not exceed 4-0.5 dB or —0.5 dB from —10 to —70 dBm, and 
should not exceed 4 1 .0 dB or — i .0 dB from — 10 to — 100 dBm. 






Reference Levol Varlaaion (10 dB Steps) In tinear Mod^ 

7. Set spectrum ^niUyzer AMPLITUDE SCALE to LIN. Set REF LEVEL dBm control to - 10 and set 
. step attenuator to OdB. 

8: ;\ A^^ generator output level and spectrum analyzer FINE tuning control until peak of trace is 

at sixiti division. Set spectrum analyzer REF LEVEL dBm control and step attenuator to settings in- 
di Table 4-8: (Use FINE tuning control to peak signal.) Record deviation from sixth division 

reference for each setting. 

• V' .V A 

9. Using Table 4-9, convert deviation from sixth division in LIN to deviation from sixth division in dB 
for each setting. Record dB values in Table 4-8. 
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Table 4-7. Reference Level Variation (10 dB Steps) in Log Mode 



REF 


Step 


Deviation 


Step Attenuator 


LEVEL 


Attenuator 


from 6th 


Error 


Setting 


Setting 


Divition 


(Calibration)* 


(dBm) 


(dB) 


(dB) 


(dB) 


-10 


0 


0(Ref.) 


Ref. 



Corraetid 

Deviition 

(dB) 



0 (Ref.) 



-20 

-30 

-40 

-50 

-60 

-70 

-80 

-90 

-100 



j I ^ I ^ 

*Attenuations > dial settings are positive (+). Attenuations < dial settings are negative (-). For example 9.99 dB 
calibration for a 10 dB attenuator setting represents an error of -0.01 dB. 



Table 4-8. Reference Level Variation ( 10 dB Steps) in Linear Mode 



REF 

LEVEL 

Setting 

(dBm) 


Step 

Attenuator 

Setting 

(dB) 


Deviation 
from 8th 
Dhriiion 
in Linear Mode 
(div.) 


Deviation 
from 6th 
Division 
indB* 


Step 

Attenuator 

Error 

(Calibration)** 

(dB) 


Corrected 

Deviation 

(dB) 


-10 


0 


0(Ref.) 


0 (Ref.) 


Ref. 


0(Ref.) 



-20 10 — 

-30 20 — — 

-40 30 — 

-50 40 , — 

-60 50 — 

-70 60 — — 

-80 70 — — 

-90 80 — — 

-100 90 — — 

*Use Table 4-9 to convert deviation in linear mode to deviation in dB. 

••Attenuations > dial settings are positive (+). Attertuations < dial settings are ncgative(-T). 
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4-18. REFERENCE LEVEL VARIATION 

10. To compute corrected deviation, add step) attenuator error to deviation from sixth division in dB. 
Corrected deviation should hot exceed 4*0.5 dB or —0.5 dB from — 10 to — /O dBm, and should not 
exceed 4- 1 .0 dB or - 1 .0 dB from - 10 to - 100 dBm. 



Table 4-9. Conversions from Deviation in Linear Mode to Deviation in dB 



POSITIVE DEVIATIONS 


NEGATIVE DEVIATIONS 


(Above 6th division 


(Below 6th division 


from graticule baseline) 


from graticule baseline) 


I Linear 


fIR 


Linear 


dB 


(divisions) 


oo 


(divisions) 




0 


0 


0 


0 


+ .1 


+ 0.14 


- .1 


- 0.15 


+ .2 


+ 0.28 


- .2 


- 0.29 


+ . 3 ' ' ^ , 


+ 0.42 


- .3 


- 0.45 


+ .4 


+ 0.56 


- .4 


- 0.60 


■ + . 5 .: , 


+ 0.70 


- .5 


- 0.76 


+ .6 


+ 0.83 


- .6 


- 0.92 


+ .7 


+ 0.96 


- .7 


- 1.08 


+ .8 


+ 1.09 


- .8 


- 1.24 


+ .9 


+ 1 . 2 ! 


- .9 


- 1.41 


+ 1.0 


+ 1.34 


- 1.0 


- 1.58 


+ 1.1 


+ 1.46 


- 1.1 


- 1.76 


+ 1.2 


+ 1.58 


- 1.2 


- 1.94 


+ 1.3 


+ 1.70 






+ 1.4 


+ 1.82 






+ 1.5 


+ 1.94 




■ 



Reference Level Fine (Vernier) Variation 

11. Replace 10 dB/step attenuator with 1 dB/step attenuator. Set step attenuator to 0 dB. Set spectrum 
analyzer REF LEVEL dBm control to - 10, REFERENCE LEVEL FINE to 0, AMPLITUDE 
SCALE to 1 dB, and RESOLUTION BW to 10 kHz. 
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4-18. REFERENCE LEVEL VARIATION (Cont'd) 

12. Adjust signal generator output level and spectrum analyzer FINE tuning control uhtil peak of trace is 
at sixth division. Set step attenuator and REFERENCE LEVEL FINE control to settings indicated in 
Table 4-10. (Use FINE tuning control to peak signal.) Record deviation from sixth division for each 
setting, 

13. To compute corrected deviation, add step attenuator error to deviation from sixth division for each 
setting. Corrected deviation should not exceed +0.5 dB or -0.5 dB. 



Table 4-10, Reference Level Fine ( Vernier) Variation 



REF 

LEVEL 

FINE 

Setting 



Step 

Attenuator 

Setting 



Deviation from 


Step Attenuator 
Error (Cali* 


Corrected 


6th Division 




Deviation 


(dB) 


(dB) 


(dB) 


0(Ref.) 


Ref. 


0(Ref.) 



♦Attenuations >dial settings are positive (+). Atten»'?|iions <dial settings are negative (-). 
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4-19. GAIN COMPRESSION 

' . . . . ■! 

SPECIFICATION: 

< 1 dB for - 7 dBm input level with 0 dB attenuation 



DESCRIPTION: 

Gain compression is checked by changing the input signal from 10 dB less than the maximum input setting 
to the level of the maximum input setting. The signal will compress (indicate less than a 10 dB change in 
signal level). The amount of compression must be less than 1 dB. 

EQUIPMENT: 

Signal Generator HP 8640B, Opt. 001 

Power Meter HP435B 

Power Sensor 

Power Splitter HPl 1667 A, Opt. 002 



SPECTRUM ANALYZER 



■ S ©■ ® ® 

DO • Ki • •■■■• 

o D O a# O ® 



SIGNAL GENERATOR 



® ® ® ® 



flF 

OUTPUT 



POWER 

METER 



a'-'O 



POWER 

SPLITTER 



Figure 4-13. Gain Compression Test Setup 



POWER 

SENSOR 



PROCEDURE: 

1 . Set normal (green) settings, except as indicated, and other spectrum analyzer controls as follows: 

TRACE A STORE BLANK 

TRACEB STORE BLANK 

FREQUENCY BAND GHz 01-1.8 

INPUT ATTEN lOdB 

REFLEVELdBm. 

REFERENCE LEVEL FINE - 10 

RESOLUTION BW Coupled (pushed in) 

FREQUENCY SPAN/DI V .2 MHz 

TUNING 0.100 GHz 
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4-19. GAIN COMPRESSION (Cont'd) 

2. Set signal generator for an unmodulated 100 MHz output of — 17 iBm at spectrum analyzer input 
(and at power meter). Adjust spectrum analyzer TUNING control to center signal on CRT . 

3 Set FREQUENCY SPAN/DIV to 100 kHz keeping signal centered with FINE TUNING control. Pull 
to uncouple and set RESOLUTION BW to 300 kHz. 

4. Set AMPLITUDE SCALE to 2 dB. Center signal on CRT and adjust REFERENCE LEVEL FINE 
control to place peak of signal at convenient horizontal graticule line. 

5. Set output of signal generator to -7 dBm at spectrum analyzer input. Set REF LEVEL dBm to 0. 
Record deviation from reference established in step 4. This is the step-gain error. (Values above the 
reference line are positive; values below are negative.) 




6. Set signal generator output to -17 dBm as measured with power meter. Set spectrum analyzer 
INPUT ATTEN to 0 dB, REF LEVEL dBm to -20, and REFERENCE LEVEL FINE to 0. Adjust 
VERT POSN and REF LEVEL CAL to place peak of signal at a convenient horizontal graticule line. 

7. Set signal generator output to -7 dBm at spectrum analyzer and REF LEVEL dBm to - 10. Record 
deviation from reference set in step 6. 




8. To calculate gain compression, algebraically subtract step-gain error (step 5) from deviation recorded 
in step 7. Gain compression should be less than 1 dB. 

9. Re-calibrate REF LEVEL CAL screwdrivei adjustment. 





Model 8S69A 



Perfonnance T ests 



PERFORMANCE TESTS 

4-20. INPUT ATTENUATOR ACCURACY 

SPECIFICATION: 

. ^ 

Input Attenuator (at preselector input, 70 dB range in 10 dB steps): 

Stepsizevariation(forstepsfrom0to60dB): 

0 to 60 dB, 0.01 “ 1 8 GHz: < ± 1 .0 dB 
0 to 40 dB, 0.01 - 22 GHz: < ± 1 .5 dB 

Maximum cumulative error: 

0 to 60 dB, 0.01 - 1 8 GHz: < ± 2.4 dB 
0 to 40 dB, 0.01 - 22 GHz: < ± 2.5 dB 

DESCRIPTION: 

The input attenuator accuracy is tested at 100 MHz using RF substitution (external, calibrated attenuator). 
The accuracy is also checked at 18 GHz and 22 GHz using IF substitution. The IF gain reference level 
variation, previously recorded in Table 4-7, is taken into account when measuring attenuator accuracy at 
18 GHz and 22 GHz. , 



SPECTRUM ANALYZER 




SWEEP RF 

OSCILLATOR PLUGIN 




RF 

OUTPUT 






Figure 4-14. Input Attenuator Accuracy Test Setup 



NOTE 

The HP 8350A Sweep Oscillator may be substituted for the HP 8620C in 
this procedure. 
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4-20. INPUT ATTENUATOR ACCURACY ICont'd) 



HP 8620G/86290A-H08 
.. HP 355D, Opt. H80 
.. HP8491B,Opt. 010 
HP 1 250-0077 



PROCEDURE: 

I’ , . ' , ' 

1 . With normal settings (green), set spectrum analyzer controls as follows: 

TRACE A 

TRACE B 

FREQUENCY BAND GHz 

INPUT ATTEN 

REF LEVEL dBm 

RESOLUTION BW 

FREQUENCY SPAN/DIV 

TUNING 

AUTO STABILIZER 

2. Connect equipment as shown in Figure 4-14 using CAL OUTPUT signal through 10-dB attenuator 
and 10-dB step attenuator. Set step attenuator to 0 dB. Adjust spectrum analyzer TUNING control to 
center signal on CRT. 

'1,1 

3. Pull to uncouple and set FREQUENCY SPAN/DIV to 10 kHz keeping signal centered with FINE 
TUNING control. Set RESOLUTION BW to 10 kHz. 

4. Set AMPLITUDE SCALE to 1 dB (LOG/DIV) and set VIDEO FILTER to .01. Adjust 
REFERENCE LEVEL FINE control to place peak of signal at sixth division (from bottom graticule 

line). 

5. Set both INPUT ATTEN of spectrum analyer (push in to set) and 10-dB step attenuator to settings in- 
dicated in Table 4-11. Record deviation from sixth division for each setting. 

NOTE 

The reference level changes by 10 dB for every 10-dB change in INPUT ATTEN. 

Do not change the reference level back to the original setting after changing 
the INPUT ATTEN. 



WRITE 

. . STORE BLANK 

01 - 1.8 

60dB 

-10 

Coupled (pushed in) 

2 MHz 

...... 0.100 GHz 

On (out) 



EQUIPMENT* 

Sweep Oscillator/RF Plug-in 

Step Attenuator ( 1 0 dB/step) 

10 dB Attenuator 

Adapter, Type N Female to BNC Male 
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4-20. INPUT ATTENUATOR ACCURACY (Cont'd) 



Table 4-1 1. Input Attenuator Accuracy, 100 MHz 



INPUT ATTEN 


Step Attenuator 


Deviation from 


Step Attenuator 


INPUT ATTEN 


Setting 


Setting 


6th Division 


Error 


Corrected Deviation 


(dB) 


(dB) 


(dB) 


(Calibration)^ 


(dB) 


60 


0 


0 (Ref.) 


Ref. 


0 (Ref.) 




10 








40 


20 








30 


30 








20 


40 






' 


10 


50 








0 


60 


















♦Attenuations > dial settings are positive (+). Attenuations < dial settings are negative (-). For example, 9.9 dB 


j calibration for a 10 dB attenuator setting represents an error of -0.01 dB. 


-J 



6. To compute the corrected deviation, add the step attenuator error to the deviation from 6th division 
for each setting. The corrected deviation should not exceed ±1.0 dB between any two adjacent set- 
tings of the input attenuator. 

7. Record the maximum positive and maximum negative corrected deviation values computed in Table 
4-11. The difference between these two values (total deviation) should not exceed ±2.4 dB. 

dB Max Positive Corrected Deviation 

dB Max Negative Corrected Deviation 

dB Maximum Cumulative Error (Total Deviation) 

8. Disconnect step attenuator from spectrum analyzer input and connect sweep oscillator output 
through 1 0 dB attenuator as shown in Figure 4-14. 

9. Set spectrum analyzer to normal (green) settings (except for TRACE B, which remains in STORE 
BLANK throughout procedure). Set INPUT ATTEN to 0 dB and set REF LEVEL dBm to —10. Set 
FREQUENCY BAND GHz to 8.5-18. Set FREQUENCY SPAN/DIV (uncoupled) to 2 MHz, RESO- 
LUTION BW to 3 MHz, and adjust TUNING control for an indication of 18.000 on FREQUENCY 
GHz readout. 

I, 

10. Set sweep oscillator for a 18.0 GHz CW signal with maximum internally leveled output power. Adjust 
CW and CW vernier controls of sweep oscillator to center signal on CRT display. 

11. Sk AMPLITUDE SCALE to 1 dB (LOG/DI V) and adjust REFERENCE LEVEL FINE control to 
place peak of signal at sixth division (from bottom graticule line). Reduce sweep oscillator power if 
necessary. 

12. Press ZERO SPAN pushbutton and set VIDEO FILTER to NOISE AVG. Adjust FINE TUNING 
control to peak trace on CRT display, and adjust REFERENCE LEVEL FINE control to place trace 
at sixth division. 
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4-20. INPUT ATTENUATOR ACCURACY (Cont'd) 



13. Set INPUT ATTEN to 10 dB and return REF LEVEL dBm to - 10. Do not adjust REFERENCE 
LEVEL FINE control. 

14. Adjust FINE TUNING control to peak trace and record deviation from 6th division in Table 4-12. 

15. Set INPUT ATTEN to 20 dB and return REF LEVEL dBm to - 10. Do not adjust REFERENCE 
LEVEL FINE control. Repeat step 14. 

16. Set INPUT ATTEN to 30 dB and return BEF LEVEL dBm to - 10. Do not adjust REFERENCE 
LEVEL FINE control. Repeat step 14. 

17. Remove 10 dB attenuator and connect cable from sweep oscillator output directly to analyzer input. 
Set REF LEVEL dBm to 0. Adjust FINE TUNING control to peak trace and adjust REFERENCE 

LEVEL FINE control to place trace at deviation recorded for 30 dB INPUT ATTEN setting. 

/ 

18. Set INPUT ATTEN to 40 dB and return REF LEVEL dBm to 0. Do not adjust REFERENCE 
LEVEL FINE control. Repeat step 14. 

19. Set INPUT ATTEN to 50 dB and return REF LEVEL dBm to 0. Do not adjust REFERENCE 
LEVEL FINE control. Repeat step 14. 

20. Set INPUT ATTEN to 60 dB and return REF LEVEL dBm to 0. Do not adjust REFERENCE 
LEVEL FINE control. Repeat step 14. 



Table 4-12. Input Attenuator Accuracy, 18 GHz 




21. Record in Table 4-12 the REF LEVEL corrected deviation from Table 4-7. (Note that REF LEVEL 
corrected deviation for INPUT ATTEN settings of 30 dB and 40 dB are the same.) 
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4-20. INPUT ATTENUATOR ACCURACY ICont'd) 

22. To compute corrected deviation, subtract REF LEVEL corrected deviation froni deviation from sixth 
division for each setting (see Table 4-14L Corrected deviation should not exceed ±1.0 dB between 
any two adjacent settings of input attenuator. 



Table 4-13. Input Attenuator Accuracy, 22 GHz 



INPUT ATTEN 
Setting 
(dB) 


Deviation from 
6th Division 
(dB) 




REF LEVEL 
Corrected Deviation^ 

(dB) 


INPUT ATTEN 
Corrected Deviation 
(dB) 


0 

10 

20 

30 

40 


0 (Ref.) 


0(Ref.) (-10) 

(-20^ 


0(Ref.) 




r-30^ 






. (-40^ 


■ 




t-50^ 








. ) ■ 


’•'From Table 4-7. 



23. Record the maximum positive and maximum negative corrected deviation values computed in Table 
4-12. The difference between these two values should not exceed ±2.4 dB. 

dB Max Pos. Corrected Deviation 

dB Max Neg. Corrected Deviation 

dB Max Cumulative Error (Total Deviation) 



24. Set spectrum analyzer to normal (green) settings, except for TRACE B, which remains in STORE 
BLANK. Set INPUT ATTEN to 0 dB and REF LEVEL dBm to -10. Set FREQUENCY BAND GHz 
to 10.5-22. Set FREQUENCY SPAN/DIV (coupled) to 2 MHz and adjust TUNING control for an 
indication of 22.000 on FREQUENCY GHz readout. 

25. Set sweep oscillator for a 22.0 GHz CW signal with maximum internally leveled output power. Adjust 
CW and CW vernier controls of sweep oscillator to center signal on CRT display. 

26. Set AMPLITUDE SCALE to 1 dB (LOG/DIV) and adjust REFERENCE LEVEL FINE control to 
place peak of signal at sixth division (from bottom graticule line). Reduce sweep oscillator power if 
necessary. 

27. Press ZERO SPAN pushbutton and set VIDEO FILTER to NOISE AVG. Adjust FINE TUNING 
control to peak trace on CRT display and adjust REFERENCE LEVEL FINE control to place trace 
at sixth division. 
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4-20. INPUT ATTENUATOR ACCURACY (Cont'd) 

28. Set INPUT ATTEN to 10 dB and return REF LEVEL dBm to -10. Do not adjust REFERENCE 
LEVEL FINE control. 

29. Adjust FINE TUNING control to peak trace and record deviation from 6th 



Table 4-14. Computation of Corrected Deviation 

Deviation from REF LEVEL 

6th Division Corrected Deviation^ 

(dB) (dB) 

0(Ref.) 0(Ref.) (-10) 

- 0.1 - 0.2 (- 20 ) 

+0.3 -0.1 (-30) 

-0.2 +0.1 (-40) 

+0.2 +0.1 (-40) 

+0.3 +0.1 (-50) 

+0.4 +0.1 (-60) 




INPUT ATTEN 
Setting 
(dB) 

0 
10 
20 
30 
40 , 

50 

60 




INPUT ATTEN 
Corrected Deviation 
(dB) 



0 (Ref.) 
+ 0.1 
+0.4 
-0.3 
+ 0.1 
+ 0.2 
+0.3 
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4-22. FREQUENCY RESPONSE 

SPECIFICATION: 

Frequency Response (with Oor 10 dB of Input Attenuation): Frequency response includes input attenuator, 
preselector and mixer frequency response plus mixing mode gain variation (band to band) and assumes 
preselector peaking. (Refer to Table l-l.) 

DESCRIPTION: 

Frequency response is checked in each internal mixing band. The spectrum analyzer, in FULL BAND 
mode, is externally swept by the RF source across the entire FREQUENCY BAND GHz selected. Since the 
RF source is leveled and held quite flat across each frequency band, variations in amplitude on the display 
represent the frequency response of the spectrum analyzer. The preselector is modulated by a function 
generator to ensure that it tracks the spectrum analyzer tuning. Since leveling within reasonable limits 
becomes difficult from 18 GHz to 22 GHz, the RF output at the power splitter is characterized and 
compensated for when making the measurement from 18 GHz to 22 GHz. 
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Figure 4-16, Frequency Response Test Setup 
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4-22. FREQUENCY RESPONSE (Cont’d) 



NOTE 

The HP 8350A Sweep Oscillator may be substituted for the HP 8620C in 
this procedure. 

EQUIPMENT: 



Sweep Oscillator HP 8620C/86290A-H08 

RF Plug-in HP 86222A 

Synchronizer HP 8709A, Opt. HIO 

Function Generator HP 3312A 

Power Meter — HP 435B 

Power Splitter HP 1 1667A, Opt. 002 

Power Sensor • • HP 8481 A, Opt. C03 

Power Sensor • • • • HP 8485 A 

Crystal Detector HP 33330C 

Adapter, APC-7 to Type N Male HP 1 1 525 A 

Adapter, APC-7 to SMA Female ; HP 1 1534A 

Adapter, SMA Female to Type N Female HP 86290-60005 

Adapter, SMA Female to Type N Male (2 required) HP 1250-1404 

Attenuator, 10-dB HP 849IB, Opt. 010 

Test Cable, SMA Female to BNC Male. HP 1 1 592-60001 

Cable Assembly (SMX plug, both ends) HP 8120-1578 

PROCEDURE: 

1 . Set all normal (green) settings, except as indicated, and other spectrum analyzer controls as follows: 

FREQUENCY BAND GHz . .. 01-1.8 

INPUTATTEN OdB 

REF LEVEL -10 dBm 

REF LEVEL FINE. 0 

RESOLUTION BW 3 MHz, Uncoupled 

FREQUENCY SPAN/DI V 2 MHz 

TUNING . 0.100 GHz 

AMPLITUDE SCALE 2 dB LOG/DI V 

TRACE A and TRACE B STORE BLANK 



Frequency Response, .01 to 1.8 GHz Band 

2. Using .01 to 2.4 GHz source, connect equipment as shown in Figure 4-16. Connect output of power 
splitter, through 10-dB attenuator, to power sensor. With RF power off, zero the power meter. Turn 
RF power on. 
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4-22 FREQUENCY RESPONSE (Cont’d) 

3. Set sweep oscillator to CW with frequency of 100 MHz and adjust RF power level for a power meter 
indication of —18 dBm. Connect output of power splitter through 10-dB attenuator directly (do not 
use cable) to INPUT 50fl connector of spectrum analyzer. Peak of signal should be at center 
horizontal graticule line ± one minor division (±0.4 dB). If not, recheck sweep oscillator output 
level, making sure that power meter has been properly calibrated and zeroed before making the 
measurement. Also, recheck amplitude calibration of the spectrum analyzer. 

4. Adjust REF LEVEL CAL screwdriver adjustment to place peak of 100 MHz signal at center 
horizontal graticule line. (If HP 8350A is used, connect rear-panel POZ Z BLANK to rear -panel 
RETRACE input on HP 8569A.) 

5. Set spectrum analyzer FREQUENCY SPAN MODE to FULL BAND, SWEEP SOURCE to EXT and 
set TUNING control fully counterclockwise (lowest frequency). Set sweep oscillator to cover entire 
FREQUENCY BAND GHz selected. Turn on HP 8709A phase lock sweep oscillator and set output 
power level as follows: 

Set sweep oscillator to manual sweep mode with mar aal sweep control fully counterclockwise. 

Set sweep oscillator start frequency to low frequency of selected spectrum analyzer 
FREQUENCY BAND GHz and adjust start frequency for synchronizer phase lock (minimum 
phase error). Phase lock error switch should be set to negative ( — ) for bands 1 through 4 and to 
postive ( + ) for bands 5 and 6. 

c. Set sweep oscillator manual sweep control fully clockwise and stop frequency to high frequency 
of selected spectrum analyzer FREQUENCY BAND GHz. Adjust stop frequency for syn- 
chronizer phase lock (minimum phase error). 

d. Set sweep oscillator to AUTO (or TIME) sweep ( = > 10 seconds). 

e. Check spectrum analyzer CRT display for phase lock during sweep. If the system is breaking 
phase lock, adjust both start and stop frquencies during slow sweep ( = > 10 seconds) to obtain 
phase lock. 

f. Disconnect power splitter with 10-dB attenuator from INPUT 50fi connector of spectrum 
analyzer and connect power meter to power splitter output. 

Set sweep oscillator to manual sweep ^ 

' i ':r 

Slowly adjust sweep oscillator mahua) $;yveep control over its entire range, and adjust power level 
for an average power meter reading of P 1 8 dBm . 

i. Disconnect power meter and reconnect power splitter output with 10-dB attenuator to INPUT 
500 connector of spectrum analyzer. 

6. Set TRACE A (or TRACE B) to WRITE. Set sweep oscillator to single sweep mode at slowest sweep 
time (100 seconds). Trigger a sweep. Read greatest positive and greatest negative deviations from 
center horizontal graticule line. Frequency response (deviation from center horizontal graticule line) 
should not exceed ± 1 .2 dB. 



g- 

h. 



a. 

b. 
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4-22. FREQUENCY RESPONSE (Cont’d) 

NOTE 

If the frequency response appears to be out of specification near a band 
edge, use a frequency counter to ensure the frequency in question is 
within the specified band. This may be necessary as the FULL BAND 
mode frequency span is slightly beyond the specified band edges. 



MKR - 50.6 MHz SPAN FULL RES B» 3 MHz VF .003 

REF -10 dBm 2 dB/ ATTEN 0 dB SIP EXT 
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Figure 4-17. Typical Frequency Response, .01 to 1.8 GHz 

1. Set spectrum analyzer INPUT ATTEN to 10 dB and REF LEVEL dBm to — 10. Trigger a sweep on 
sweep oscillator. Read greatest positive and negative deviations from the 100 MHz reference (center 
horizontal graticule line). Frequency response should not exceed ± 1 .2 dB, 

Frequency Response, 1.7 - 22 GHz Bands 

8. Remove .01 to 2.4 GHz RF Plug-in from mainframe and replace with 2 to 22 GHz RF Plug-in. Select 
band 4 (2.0-22 GHz) on HP 8620C sweep oscillator. 

9. Set spectrum analyzer INPUT ATTEN control to 6 dB, TRACE A and TRACE B to STORE 
BLANK, REF LEVEL dBm control to - 10, and FREQUENCY BAND GHz to 1 .7 - 4. 1 . Set sweep 
oscillator to CW mode and adjust CW control to approximately 2.9 GHz. Set sweep oscillator to A F 
XIO. (On HP 8350A, set CF control to 2.9 GHz and AF, initially, to 1 GHz.) Set mode switch to 
manual sweep and set manual sweep control fully counterclockwise. Adjust AF control until phase 
lock occurs (minimum phase error). Set manual control fully clockwise. Signal should be at right- 
hand edge of CRT display. If necessary, readjust AF and CW controls to obtain phase lock across 
entire frequency band. Set TRACE A and TRACE B to WRITE. 
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4-22. FREQUENCY RESPONSE (Cont’d) 

10. Set PRESELECTOR PEAK control to center of green region. Apply a 1-kHz, 1 .0-volt, peak-to-peak 
sine wave from a function generator to pin 8 of spectrum analyzer AUX B connector on rear panel. 
This signal modulates the YIG-tuned filter (YTF) and is equivalent to peaking the PRESELECTOR 
PEAK at all frequencies. 

11. Disconnect power splitter with 10-dB attenuator from INPUT 500 connector of spectrum analyzer 
and use power meter to measure output at 10-dB attenuator port. Slowly tune through the entire 

, frequency band using the sweep oscillator manual sweep control. Note the maximum and minimum 
excursions and set manual sweep control for a power meter indication midway between the maximum 
and minimum excursions. Turn RF power off and zero power meter. Adjust CAL FACTOR (%) to 
correct level. Turn RF power on and adjust RF Plug-in power level control for a power meter in- 
dication of —18 dBm. Reconnect power splitter with 10-dB attenuator to INPUT 500 connector of 
spectrum analyzer. Set sweep oscillator to single sweep' with sweep speed of 100 seconds. Trigger a 
sweep. 

12. Read greatest positive and negative deviations from center horizontal graticule line. Frequency 
response should not exceed ± 1 .7 dB. 

13. Set spectrum analyzer INPUT ATTEN to 10 dB and REF LEVEL dBm to - 10. Trigger a sweep and 
read greatest positive and negative deviations from 100 MHz reference (center horizontal graticule 
line). Frequency response should not exceed ± 1 .7 dB. 

14. Set spectrum analyzer INPUT ATTEN to 0 dB, REF LEVEL dBm to -10, and FREQUENCY 
BAND GHz to 3.8 - 8.5. Set both TRACE A and TRACE B to STORE BLANK. Set sweep oscillator 
mode switch to manual and set controls to cover entire FREQUENCY BAND GHz selected (steps 5 
through 5e). Set both TRACE A and TRACE B to WRITE. Repeat procedure of steps 11 and 12. 
Frequency response should not exceed ±2.2 dB. 

15. Set spectrum analyzer INPUT ATTEN to 10 dB and REF LEVEL dBm to - 10. Trigger a sweep and 
read greatest positive and negative deviations from 100 MHz reference (center horizontal graticule 
line). Frequency response should not exceed ±2.2 dB. 

16. Set spectrum analyzer INPUT ATTEN to 0 dB, REF LEVEL dBm to —10, and FREQUENCY 
BAND GHz to 5.8-12.9. Set both TRACE A and TRACE B to STORE BLANK. Set sweep 
oscillator mode switch to manual sweep and set controls to cover entire FREQUENCY BAND GHz 
selected (steps 5 through 5e). Set both TRACE A and TRACE B to WRITE. Repeat procedure in 
steps 11 and 12. Frequency response should not exceed ±2.5 dB. Repeat step 15. Frequency response 
should not exceed ±2.5 dB. 

17. Set spectrum analyzer INPUT ATTEN to 0 dB, REF LEVEL dBm to - 10 dBm, and FREQUENCY 
BAND GHz to 8.5 - 18. Set phase lock switch on HP 8709A to ‘ + Set both TRACE A and TRACE 
B to STORE BLANK. Set sweep oscillator mode switch to manual sweep and set controls to cover 
entire FREQUENCY BAND GHz selected (steps 5 through 5e). Set both TRACE A and TRACE B to 
WRITE. Repeat procedure in steps 11 and 12. Frequency response should not exceed ±3.0 dB. 
Repeat step 15. Frequency response should not exceed ±3.0 dB. 



4-48 






Model 8569A Performance Tests 



PERFORMANCE TESTS 



4-22. FREQUENCY RESPONSE (Cont’d) 

18. Disconnect power splitter from spectrum analyzer input and measure output at power splitter with 
power meter. Set sweep oscillator to CW with a frequency of 18 GHz and adjust power level control 
of RF plug-in for a power meter idication of — 18 dBm. Slowly tune the CW source from 18 GHz to 
22 GHz and note all peak deviations (positive and negative) from “IS dBm reference, with 
frequencies at which they occur. Record frequencies and peak deviations in Table 4-15. (Examples are 
shown in Table 4-16.) 

19. Set spectrum analyzer AMPLITUDE SCALE to 10 dB, TRACE A and TRACE B to STORE 
BLANK, INPUT ATTEN to 0 dB, REF LEVEL dBm to -10, and FREQUENCY BAND GHz to 
10.5-22. Set sweep oscillator to manual sweep mode and adjust band edges to cover the entire 
FREQUENCY BAND GHz. Set TUNING control to each frequency re^corded in Table 4-15 and 
adjust manual sweep to the marker (lowest dip in amplitude) corresponding to tuning frequency as 
seen on CRT display. Record horizontal displacement of marker (number of divisions from far left 
graticule line) for each frequency recorded in step 18. (Examples are shown in Table 4-16.) 

20. Disconnect power splitter from power meter and connect it to spectrum analyzer. Adjust sweep 
oscillator and spectrum analyzer controls according to procedure in steps 5 through 5e. Repeat step 
11 . 

21. Set AMPLITUDE SCALE to 2 dB and trigger a sweep. Read deviation from center horizontal 
graticule line (-18 dBm) at each CRT Horizontal Displacement and record Displayed Deviations in 
Table 4-15. Algebraically subtract Peak Deviation from CRT Displayed Deviation for each setting in 
Table 4-15. Record results in Corrected Deviation column. (Examples are Shown in Tab)^ 4-16.) 
Frequency response should not exceed ±4.5 dB, using corrected deviation from Table 4-15. 

22. Repeat procedure of step 15. Frequency response, using corrected deviation from Table 4-15, should 




Figure 4-18. Typical Frequency Response, 8.5 to 18 GHz 
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4-22. FREQUENCY RESPONSE (Cont’d) 



MKR 10.3160 GHz SPAN FULL RES BW 3 MHz 

REF -10 dBm , 2dB/ ATTEN10' dB SWP EXT 



VF .003 





Figure 4-19. Typical Frequency Response, 10.5 to 22 GHz 



Table 4-15. Correcting for Frequency Response of Signal Source 



CRT Horizontal 
Displacement 
(div) 




Displayed Deviation 
(dB) 



Corrected 

Deviation 

(dB) 




Frequency 

(GHz) 



18.6 

19.6 

20.1 

20.6 
21.2 
21.8 



Table 4-16. Sample Corrections for Frequency Response of Signal Source 



Power Meter 
Peak Deviation 
(dB) 



-1.5 

+0.5 

- 1.0 



CRT Horizontal 
Displacement 
(div) 



Displayed Deviation 
(dB) 



Corrected 

Deviation 

(dB) 




-0.5 

+ 1.0 

+ 0.6 
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4-23. AMPLITUDE ACCURACY, SWITCHING BETWEEN BANDWIDTHS (Cont’d) 



Table 4-1 7. Amplitude Accuracy Switching Between Bandwidths 
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4-24. DISPLAY ACCURACY 



SPECIFICATION: 

Display accuracy: 

Log: <±0.1 dB/dB but not more than ± 1 .5 dB over full 70 dB display range. 

'I • ' 

Linear: <± 3% over full 8-division deflection. 



DESCRIPTION: 

The display accuracy is tested with a digital voltmeter (DVM) connected to the rear-panel VERTICAL 
OUTPUT connector of the spectrum analyzer. ZERO SPAN mode is selected to provide a signal that 
appears as a straight horizontal line on the CRT display. The DVM is used to provide good resolution for 
this measurement. 



SPECTRUM ANALYZER DIGITAL VOLTMETER SIGNAL GENERATOR 




Figure 4-20. Display Accuracy Test Setup 



EQUIPMENT: 



Signal Generator HP 8640B 

Digital V.'ltmeter. HP 3455 A 

Step Attenuator (10 dB/Step) HP 355D, Opt. H80 

Step Attenuator (1 dB/Step) HP 355C, Opt. H80 

Adapter, Type N Male to BNC Female (2 required) HP 1250-0780 
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4 - 24 . DISPLAY ACCURACY (Cont’d) 

PROCEDURE: 

1 . Set normal (green) settings, except as indicated, and other spectrum analyzer controls as follows: 



TRACE A . WRITE 

TRACE B ■ ‘ STORE BLANK 

FREQUENCY BAND GHz i 01 -1.8 

INPUT ATTEN 10 dB 

REF LEVEL dBm •••■• 0 

REFERENCE LEVEL FINE 0 

RESOLUTION BW Optimum, coupled 

FREQUENCY SPAN/DIV 2 MHz 

TUNING 0.030 GHz 

AMPLITUDE SCALE , LIN 

AUTO STABILIZER \ On (out) 

\ 

\ 



Log Display Accuracy 

2. With no signal at INPUT 50D, measure and record VERTICAL OUTPUT offset of spectrum 
analyzer. 

mV 

/ 

3. Connect equipment as shown in Figure 4-20 using 10 dB/step attenuator. Set step attenuator to 0 dB. 
Set signal generator for an unmodulated 30 MHz output at approximately 0 dBm . 

4. Set spectrum analyzer AMPLITUDE SCALE to 10 dB (LOG/DIV) and adjust TUNING control to 
center signal on CRT. Set FREQUENCY SPAN MODE to ZERO SPAN. Adjust FINE TUNING 
control to peak signal on CRT and DVM. If there is not enough tuning range, turn AUTO 
STABILIZER OFF while using TUNING control. 

5. Set spectrum analyzer REFERENCE LEVEL FINE for a DVM indication of +800 ± 0.5 mV plus 
the offset recorded in step 2. Trace should be approximately at top graticule line. 

6. Increase the attenuation of the step attenuator and record in Table 4-18 the DVM reading for each 
step (up to 70 dB). 

7. After recording DVM readings for all step attenuator settings from 0 to 70 dB, arithmetically subtract 
theoretical reading from corrected DVM reading (DVM reading minus offset) in each case and record 
results in Table 4-18. 

8. To obtain the difference between adjacent readings, subtract each corrected read’.ig (theoretical 
reading subtracted from corrected DVM reailing) from the previous corrected reading. This sub- 
traction must be performed algebraically. Record results in Table 4-18. (Sample results are shown in 
Table4-19.) 







Performance Tests Model 8569A 

PERFORMANCE TESTS 



4-24. DISPLAY ACCURACY (Cont’d) 



Table 4-18. Log Display Accuracy 



Attenuator 

Setting 

(dB) 


OVM 

Reading 

(mV) 


Corrected 

DVM 

Reading^ 

(mV) 


Theoretical 

Reading 

(mV) 


Theoretical 
Reading Subtracted 
from Corrected 
DVM Reading 
(mV) 


Difference 

Between 

Adjacent 

Readings 

(mV) 


0 




+800 (Ref.) 




0 




10 












20 






+600 






30 






+500 


/' 




40 






+400 






50 






+300 


' . fr 




60 






+200 






70 






+100 














, 

1 , , , , , 





*DVM reading minus offset recorded in step 2 



Table 4-19. Sample Computations of Log Display Accuracy 



Attenuator 

Setting 

(dB) 


\ 

DVM 

Reading 

(mV) 


Corrected 

DVM 

Reading^ 

(mV) 


Theoretical 

Reading 

(mV) 


Theoretical 
Reading Subtracted 
from Corrected 
DVM Reading 
(mV) 


Difference 

Between 

Adjacent 

Readings 

(mV) 


0 


+805 


+800 


+800 


0 


' 


10 


+811 






+3 


“3 




+599 


+594 


+600 


-6 


+9 




+497 


+492 


+500 


-8 


+2 


40 


+406 


+401 


+400 


+1 


-9 


*DVM reading minus offset of +5 mV 



9. The difference between adjacent readings (Table 4-18) should not exceed ± 10 mV, which corresponds 
toil dB/10dBor±0.1 dB/dB. 
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4 - 24 . DISPLAY ACCURACY (Cont’d) 

10. Note the highest positive and highest negative values recorded under ‘Theoretical Reading Subtracted 
from Corrected DVM Reading/ Add their absolute values (disregarding their signs). If signs are 
negative or all signs are positive, subtract the lowest absolute value from the highest absolute value 
(refer to Example). The sum or difference of the absolute values should not exceed 30 mV (3 dB or 

±1.5 dB). 

Example: 

Refer to Table 4-19 and note that -8 mV is the highest negative value while + 3 mV is the highest positive 
value. The sum of the absolute values (disregarding signs) is 1 1 mV (1 . 1 dB). 

Linear Display Accuracy 

1 1 . Replace 10 dB/step attenuator with 1 dB/step attenuator. Set step attenuator to 0 dB. 

12. Set spectrum analyzer AMPLITUDE SCALE to LIN and adjust REFERENCE LEVEL FINE control 
for a DVM indication of +800 mV plus offset recorded in step 2 ±0.5 mV. 

13. Set step attenuator to 6 dB. DVM should indicate +400 mV plus offset recorded in step 2 ±12 mV. 

14. Set step attenuator to 12 dB. DVM should indicate 4200 mV plus offset recorded in step 2 ±6 mV. 
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4 * 25 . SWEEP TIME ACCURACY 

SPECIFICATION: 

Calibrated sweep times: 21 internal sweep times from 2 jjtsec/Div to 10 sec/Div in 1, 2, 5 sequence. Sweep 
time accuracy ± 10% except for 2, 5, and 10 sec/Div, which are ±20%. 

DESCRIPTION: 

For sweep times = < 50 milliseconds per division, the sine-wave output of a function generator is used to 
modulate a 500 kHz signal applied to the INPUT 500 of the spectrum analyzer. This signal is demodulated 
in the ZERO SPAN mode of the analyzer to display a sinusoidal waveform. The frequency output of the 
function generator is tuned to set the period averaging readout of the counter to match the sweep time of 
the analyzer. The peaks of the sine wave must align with the gratjicule lines on the analyzer display. 

For sweep times = > .2 second per division, the horizontal output from the rear panel is sent directly to the 
counter. The time interval of the sweep ramp is then read directly from the counter display. 



/■ 






SPECTRUM ANALYZER 



HORIZONTAL 

SWEEP 




© ® © 

i 




INPUT 

son 



ELECTRONIC 

COUNTER 




I 



i 



BNC 

(EE 



I 

T 



I 

I 



L 



FUNCTION 

GENERATOR 








V.^'o ft 0 


P Q 
0 0 



OUTPUT Vp.p 






SIGNAL GENERATOR 



V. 




V 






y 

Figure 4-21. Sweep Time Accuracy Test Setup 
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4-25. SWEEP TIME ACCURACY (Cont'd) 

EQUIPMENT: 

Function Generator 
Electronic Counter . 

Signal Generator. . 

PROCEDURE: 



HP3^12A 

. HP 5300B/5302A 
HP 8640B, Opt. 001 



1 . Set normal (green) settings, except as indicated, and other spectrum analyzer controls as follows. 



TRACE A 

TRACE B . . . 

FREQUENCY BAND GHz . 

INPUT ATTEN 

REF LEVEL dBm 

REFERENCE LEVEL FINE 

RESOLUTION BW . 

FREQUENCY SPAN/DIV . 
TUNING. . . . . 



WRITE 

. STORE BLANK 

. 01 - 1.8 

lOdB 

0 

0 

3 MHz, Uncoupled 

10 MHz 

0.500 GHz 



2. Connect RF OUTPUT of signal generator to INPUT 50fi of spectrum analyzer (see Figure 4-21). 
Connect BNC tee connector to B 10 MHz input of counter. Connect one side of BNC tee to OUTPUT 
Vp-p of function generator. Connect other side of BNC tee to AM INPUT of signan generator. 

3. Set signal generator for an unmodulated 500 MHz output at approximately - 10 dBm. 



4. Adjust spectrum analyzer TUNING control to center signal on CRT. Set AMPLITUDE SCALE to 2 
dB, SWEEP TIME/DIV to 2 gSEC, and FREQUENCY SPAN MODE to ZERO SPAN. 



5. Set function generator controls as follows: 



FREQUENCY . . . 

FUNCTION 

OFFSET 

AMPLITUDE. . . . 

SYM 

TRIGGER PHASE 
MODULATION. . 



Approximately 200 kHz 

Sine wave 

. . . CAL position (IN) 
Approximately IV p-p 
... CAL position (IN) 

FREE RUN 

. . All pushbuttons out 



6. Set AM switch of HP 8640B to DC position. Adjust AMPLITUDE VERNIER of function generator 
and AM MODULATION 0- lOO^^o of signal generator for 50 percent modulation as indicated on 
signal generator meter. 

7. Set SWEEP TRlObER of spectrum analyzer to VIDEO. Adjust TRIGGER LEVEL for a triggered 
sweep. 



Model 8569A 




Performance Tests 


;-'V' ' 


PERFORMANCE TESTS 





4-25. SWEEP TIME ACCURACY (Cont'd) 

8. Set FUNCTION of counter to PER AVG B. Adjust SENSITIVITY of B 10 MHz input to maximum. 
Adjust SAMPLE RATE fully counterclockwise. Tune frequency of function generator so period 
average of counter reads 4.00 ±0.04 /iS. 

9. Adjust TRIGGER LEVEL of analyzer to place a peak of sine wave on graticule reference line (left- 
most graticule line). Fifth peak from reference should be within ±0.8 division of eighth graticule line. 
(See Figure 4-22.) 

10. Use Table 4-20 to check sweep time accuracy for sweep times of 5 fiSEC through .1 SEC. For these 
sweep times, 10 sweeps will be displayed. Adjust TRIGGER LEVEL of spectrum analyzer to place a 
peak of sine wave on graticule reference line. Sixth peak from reference should be within ±0.5 
divisions of center graticule line. (See Figure 4-23 for an example of this display.) 

11. For sweep times of .2 through 10 SEC, connect rear-panel HORIZONTAL SWEEP output to a BNC 
tee at B 10 MHz input of counter. Connect other side of tee to A 50 MHz input of counter. 

12. Set FUNCTION of counter to T. I. A TO B, set A input to trigger on trailing edge of square wave, and 
set B input to trigger on leading edge of square wave. 

13. Set spectrum analyzer SWEEP TIME/DIV to . 1 SEC and SWEEP TRIGGER to SINGLE. 

14. Reset counter by pushing in SAMPLE RATE knob. (This must be done before every measurement in 
Tr.ble4-21.) 

15. Trigger a sweep on spectrum analyzer by pressing START/RESET. Display of counter chould read 
2.08 ±0.21 S. Use Table 4-21 to check accuracy of remaining sweep speeds. 
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4-25. SWEEP TIME ACCURACY (Cont'd) 



CTR 500. 0 MHz SPAN ZERO RES BW 3 MHz VF OFF 

REF 0 dBm 2 dB/' ATTEN 10 dB SWP 5 msec/ 



GRATICULE 

REFERENCE 

LINE 



iO.5 DIVISION 



SIXTHPEAK 



FIRST PEAK- 



Figure 4-23. Sweep Time Accuracy, 5 mSECjDIV 



Table 4-20. Sweep Time Accuracy, 5 pSEC through .1 SEC 




Spectrum Analyzer 
SWEEP TIME/D IV 



SEC 
SEC 
SEC 
SEC 
.1 mSEC 
.2 mSEC 
.5 mSEC 

1 mSEC 

2 mSEC 
5 mSEC 
10 mSEC 
20 mSEC 
50 mSEC 

.1 SEC 



Electronic Counter 
PER AVG B 



5.0 ±0.05 juS 

10.0 ±0.1 juS 

20.0 ±0.2 juS 

50.0 ±0.5 juS 

100.0 ±1.0/iS 

200.0 ±2.0juS 

500.0 ±5.0 iuS 
1000 ±\0pS 
2000 ±20jLiS 

5000 ±50 pS 

10.0 ±0.1 MS 

20.0 ±0.2 MS 

50.0 ±0.5 MS 

100.0 ±1.0 MS 
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Table 4~21. Sweep Time Accuracy ^ .2 SEC through 10 SEC 



Spectrum Analyzer 


Electronic Counter 


SWEEP TIME/D IV 


T.I. ATO B 


.2 SEC 


2.08 ±0.21 S 


.5 SEC 


5.20 ±0.52 S 


1 SEC 


10.40 ±1.04 S 


2 SEC 


20.80 ±4,16 S 


5 SEC 


52.00 ±10.40 S 


10 SEC 


104.00 ±20.80 S 
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4-26. COMB GENERATOR FREQUENCY ACCURACY 

SPECIFICATION: 

Frequency Accuracy: =< ±0.007% 

Frequency Range: 0.01 to 22 GHz 

DESCRIPTION: 

/ /' 
i 

The comb generator signal is compared with an external synthesized signal. The frequency of the synthesiz- 
ed signal is adjusted to coincide with the comb generator signal on the spectrum analyzer display. The fre- 
quency readout on the signal generator should be 100.000000 ±0.007000 MHz. 

EQUIPMENT: 



Synthesized Signal Generator 

Cable Assembly (SM A plug, both ends) ......... 

Adapter, Type N Male to SMA Female (2 required) 



SPECTRUM ANALYZER SIGNAL GENERATOR 




. . HP8662A 
HP 8120-1578 
HP 1250-1250 



Figure 4-24. Comb Generator Frequency Accuracy Test Setup 



PROCEDURE 

V . ^ 

1 . Set all normal (green) spectrum analyzer settings, except as indicated, and other controls as follows: 



FREQUENCY BAND GHz 01-1.8 

FREQUENCY GHz ;..... 0.100 

AUTO STABILIZER On (out) 

FREQUENCY SPAN/DIV (coupled) 1 MHz 

INPUT ATTEN 10 dB 

REF LEVEL dBm -. ... ... ■ ■ . . • ■ • 0 

REFERENCE LEVEL FINE .......... . : 0 

INTERNAL COMB GENERATOR . . . . ... : On (in) 



2. Connect equipment as shown in Figure 4-24. Set signal generator, output FREQUENCY to 
100.000000 MHz and AMPLITUDE to - 20 dBm. 
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4-26. COMB GENERATOR FREQUENCY ACCURACY (Cont'd) 

’■ ’ ' '■ l' 

3. Adjust TUNING control to center 100-MHz comb signal on spectrum analyzer display. While 
adjusting FINE tuning control to maintain signal at center of display, reduce FREQUENCY 
SPAN/DIV to 2 kHz. 

4. Set TRACED to STORE VIEW and turn INTERNAL COMB GENERATOR off (out). 

5. Adjust AMPLITUDE control of signal generator until its output signal (displayed on TRACE A) has 
same amplitude as stored comb signal. 

6. Adjust FREQUENCY control of signal generator until its output signal exactly coincides on the 
display with stored comb signal. Set TRACE A to STORE VIEW. 

[' 

7. Record frequency shown on readout of signal generator. Frequency must be 100.000000 ±0.007000 
MHz. 







1 
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Table 4-22. Performance Test R ecord ( 1 of 6) 







Hewlett-Packard Company 


Tested by 




Model 8569A 






Spectrum Analyzer 0. 1 to 22 GHz 








Date 


, 
















Results 




Para. 


Test Description 






_ - — ' 


No. 




Min. 


Actual 


Max. 


4-10. 


Tuning Accuracy 










6.0.010 GHz 


0.005 GHz 




0.015 GHz 




8. 1.000 GHz 


^995 GHz 




1.005 GHz 




10. 1.800 GHz 


1.795 GHz 




1.805 GHz 




12. 1.700 GHz 


1 .695 GHz 




1 .705 GHz 




13. 3.000 GHz 


2.294 GHz 




3.006 GHz 




14. 4.100 GHz 


4.092 GHz 




4.108 GHz 


) 


16. 3.800 GHz 


3.792 GHz 





3.808 GHz 




6.000GHz 


5.988 GHz 




6.012 GHz 




8.500 GHz 


8.483 GHz 




8.517 GHz 




5.800 GHz 


5.788 GHz 




5.812 GHz 




8.000 GHz 


7.984 GHz 




8.016 GHz 




12.900 GHz 


12.874 GHz 




12.926 GHz 




8.500 GHz 


8.483 GHz 




8.517 GHz 




12.500 GHz 


12.475 GHz 




12.525 GHz 




18.500 GHz 


17.964 GHz 




18.036 GHz 




10.500 GHz 


10.479 GHz 




10.521 GHz 




16.500 GHz 


16.467 GHz 




16.533 GHz 




22.000 GHz 


21.956 GHz 




22.044 GHz 




21. 23.000 GHz 


22.839 GHz 




23.161GHz 




22. 23.000 GHz 


22.839 GHz 




23.161 GHz 


4-11. 


Span Width Accuracy 


' 


• 






6. 500 MHz FREQ SPAN/DI V 


-0.4div 




-f 0.4 div 




10. 200 MHz FREQ SPAN/DIV 


-0.4 div 




+ 0.4 div 




13. 100 MHz FREQ SPAN/DIV 


-0.4div 




+ 0.4 div 




14. 50 MHz FREQ SPAN/DI V 


-0.4 div 




+ 0.4 div 




15. 20 MHz FREQ SPAN/DI V 


-0.4 div 




+ 0.4 div 




16. 5 MHz FREQ SPAN/DIV 


-0.4 div 




+0.4 div 




18. 2 MHz FREQ SPAN/DI V 


-0.4 div 




+0.4 div 




19. 1 MHz FREQ SPAN/DI V 


-0.4 div 




+ 0.4 div 




20. .5 MHz FREQ SPAN/DIV 


-0.4div 




+0.4 div 




22. .2 MHz FREQ SPAN/DIV 


-0.4 div 


■ 


+ 0.4 div 
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Table 4~22, Performance Test Record (2 of 6) 



Para. 

No. 


Test Description 


Results 


Min. 


Actual 


Max. 




23. 100 kHz, stabilized 


~1.2div 




+ 1 .2 div 




100 kHz, unstabilized / 


~0.4div 




+0.4 div 




50 kHz, stabilized 


-1.2div 




+ 1.2 div 




50 kHz, unstabilized 


-0.4div 




+0.4 div 




20 kHz, stabilized 


~1.2div 




+ 1.2 div 




20 kHz, unstabilized 


-0.4div 




+0.4 div 




10 kHz, stabilized 


-1.2div 




+ 1 .2 div 




5 kHz, stabilized 


~ 1.2div 




+ 1.2 div 




25. 2 kHz, stabilized 


-1.2div 




+ 1 .2 div 




26. 1 kHz, stabilized 


- 1 .2 div 


1 

■ 


+ 1.2 div 


4-12. 


Resiiiution Bandwidth Accuracy 


'•■V 

, 

\'V 


1 • ■ • '< 
'Hv 






7.3 MHz 


2.55 MHz f 


o 


3.45 MHz 




8. IMHz 


850 kHz 


v' ■ ■' 


U5MHZ 




9. 300 kHz 


255 kHz 




345 kHz 




10. 100 kHz 


85 kHz 


' 


115 kHz 




11. 30 kHz 


25.5 kHz 




,34.5 kHz 




17. 10 kHz 


8.5 kHz 




11.5 kHz 




18. 3 kHz 


2.55 kHz 


, 


3.45 kHz 




19. IkHz 


0.85 kHz 




1.15 kHz 




20. .3 kHz 


255 Hz 




345 Hz 




21. .IkHz 


85 Hz 




115Hz 


4-13. 


Resoiution Bandwidth Seiectivity 










25. 3 MHz 






15:1 




IMHz 






15:1 




300 kHz 






15:1 




100 kHz 






15:1 




30 kHz 




' 


15:1 




10 kHz 






15:1 




3 kHz 






15:1 




IkHz 






11:1 




.3 kHz 






11:1 




.IkHz 






11:1 


4-14. 


Residuai FM 










8. Peak-to-Peak Variation of Trace 






As calcu- 




with AUTO STABILIZER on 




. ' 


lated in step 










6. 


•• ' 


16. Peak-to-Peak Variation of Trace 




5' 


Ascalcu- 




with AUTO STABILIZER OFF 


' 




lated in step 


■ 


' 




■ 


14. 











V 
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Table 4-22, Performance Test Record (3 of 6) 



Para. 




Results 


No. 


Test Description 


Min. 


Actual 


Max. 



4-15. Noise Sidebands 

7. Noise sidebands 



75 dB 



4-16. Residual Responses 

8. Residual responses 



-90 dBm 



4-17. Average Noise Level 

3. .01 — 1.8 GHz 

4. 1.7 — 4.1GHz 

3.8 — 8.5 GHz 

5.8 — 12.9 GHz 

8.5 — 18Ghz 

10.5 — 22 GHz 



113 dBm 
110 dBm 
-107 dBm 
100 dBm 
95 dBm 
90 dBm 



4-18. Reference Level Variation 

6. Corrected deviation from - 10 to 

- 70 dBm in log mode , 

Corrected deviation from - 10 to 

- 100 dBm in log mode 

10. Corrected deviation from - 10 to 

- 70 dBm in linear mode 

Corrected deviation from - 10 to 
- 100 dBm in linear mode 

13. Corrected deviation of 

REFERENCE LEVEL FINE 
(Vernier) 



±0.5 dB 



±1.0dB 



±0.5 dB 



±1.0dB 



±0.5 dB 



4-19. Gain Cempression 

8. Gain compression 



1.0 dB 
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Table 4-22. Performance Test Record (4 of 6) 



Para. 

No. 



Test Description 



Results 


Min. 


Actual 


Max. 






dil.OdB 






±2.4 dB 






±1.0c?B 






±2.4dB 






± 1 .5 dB 




■ 


±2.5 dB 


- 10.3 dBm 




-9.7 dBrh 


99.090 MHz 




100.010 MHz 






±1.2dB 






±1.2dB 






±1.7 dB 






±1.7dB 


/ 




±2.2 dB 


■ 


' 


±2.2dB 



4-20. 



4-21. 



4-22. 



Input Attenuator Accuracy 

6. Corrected deviation between adja- 
cent settings from 0-60 dB at 
0.100 GHz 

7„ Maximum cumulative error from 
0-60 dB at 0.100 GHz 

22. Corrected deviation between adja- 
cent settings from 0-60 dB at 

18 GHz 

.) 

23. Maximum cuinulative error from 
0-60 dB at 18 GHz 

35. Corrected deviation between adja- 
cent settings from 040 dB at 

22 GHz 

36. Maximum cumulative error from 
040 dB at 22 GHz 

Calibrator Output Accuracy 

1. Calibrator output level 

2. Calibrator output frequency 

Frequency Response 

6. .01 to 1.8 Hz, OdB input 
attentuation 

I 

7. .01 to 1.8 GHz, 10 dB input 
attenuation 

12. 1.7 to 4.1 GHz, OdB input 
attenuation 

13. 1.7 to 4.1 GHz, 10 dB input 
attenuation 

14. 3.8 to 8.S GHz, OdB input 
attenuation 

15. 3.8 to 8.5 GHz, 10 dB input 
attenuation 
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Table 4-22. Performance Test Record (5 of 6) 



Para. 

No. 



Test Description 



Min. 



Results 

Actual 



Max. 



16. 5.8 to 12.9 GHz, 0 dB input 

5.8 to 12.9 GHz, 10 dB input 
attenuation 



±2.5 dB 



±2.5 dB 



17. 8.5 to 18 GHz, OdB input 
attenuation 

8.5 to 1 8 GHz, 10 d3 input 
attenuation 

21 . 10.5 to 22 GHz, corrected deviation, 
0 dB input attenuation 

22. 10.5 to 22 GHz, corrected deviation, 
1 0 dB input attenuation 



±3.0dB 



±3.0dB 



±4.5 dB 



±4.5 dB 



4-23. Amplitude Accuracy, Switching Between 
Bandwidths 

6. Overall variation between 3 MHz 
and 300 kHz RESOLUTION BW 

Overall variation between 3 MHz 
and . 1 kHz RESOLUTION B W 



0.5 dB 



1.0 dB 



1.5 dB 



3.0 dB 



4-24. Display Accuracy 



9. Difference between adjacent 
readings, log display 

10. Sum or difference of bsolute values 
of corrected DVM readings, iog 
display 

13. Linear display offset, step attenuator 
set to 6 dB 



14. Linear display offset, step attenuator 
set to 12 dB 



382 mV + 
offset 
recorded in 
step 2 

194 mV + 
offset 
recorded 
in step 2 



±10mV 

(±.ldB/dB) 

30 mV 
(3 dBor 
±1.5dB) 

412 mV + 
offset recorded 
in step 2 

206mV ± 
offset 
recorded , 
in step 2 
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Table 4~22. Performance Test Record (6 of 6) 



Para. 

No. 



4 - 25 . 



Test Description 



Sweep Time Accuracy 

9. 2 iuSEC 

10. 5 /iSEC 
10/iSEC 
20 msec 
50 msec 
. 1 mSEC 
.2 mSEC 
.5 mSEC 

1 mSEC 

2 mSEC 
5 mSEC 
10 mSEC 
20 mSEC 
50 mSEC 
.ISEC 

15. .2 SEC 
.5 SEC 

1 SEC 

2 SEC 
5 SEC 
10 SEC 

/ 

, / '■ 

Comb Generator Frequency Accuracy 

7. Frequency 




Min. 



-0.8 div 
-0.5 div 
-0.5 div 
-0.5 div 
-0.5 div 
-0.5 div 
-0.5 div 
-0.5 div 
-0.5 div 
-0.5 div 
-0.5 div 
-0.5 div 
-0.5 div 
-0.5 div 
-0.5 div 

1.87 S 
4.68 S 
9.36 S 
16.64 S 
41.60 S 
83.20 S 



99.993000 



Actual 





Max. 



+0.8 div 
+0.5 div 
+0.5 div 
+0.5 div 
+0.5 div 
+0.5 div 
+0.5 div 
+0.5 div 
+0.5 div 
+0.5 div 
+0.5 div 
+0.5 div 
+0.5 div 
+0.5 div 
+0.5 div 

2.29 S 
5.72 S 
11.44S 
24.96 S 
62.40 S 
124.80 S 





100.007000 
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SECTION V 
ADJUSTMENTS 



the table provides the required minimum specifica- 
tions and suggested manufacturers’ model 



5-1. INTRODUCTION 

5-2. This section describes adjustments required 
to return the spectruiti analyzer to peak operating 
condition when repairs are required. Table 5-1 lists 
all of the adjustments by adjustment name, 
reference designation, adjustment paragraph, and 
description. Included in this section are test setups 
as well as check arid adjustment procedures. 

5-3. Data taken during adjustment should be 
recorded in the spaces provided. Comparison of 
initial data with data taken during periodic ad- 
justments is useful for preventive maintenance and 
troubleshooting. 



I WARNING 

When the covers of the instrument 
are removed, terminals are exposed 
that have voltages capable of caus- 
ing death. The adjustments in this 
section should be performed only 
by a skilled peirson who knows the 
hazard involved. 



NOTE 

Before performing any adjustments, 
allow 1 hour warmup time. 



5-4. EQUiPMENT REQUiRED 

5-5. Table 1-3, Recommended Test Equipment, 
lists the test equipment and test accessories re- 
quired in the adjustment procedures. In addition, 




numbers. 



5-6. Adjustment Tools 

5-7. For adjustments requiring a non-metallic 
tuning tool, use a fiber tuning tool, HP Part 
Number 8710-0033. For adjustments not requiring 
a non-metallic tuning tool, an ordinary small 
screwdriver or other suitable tool is sufficient. 
Regardless of the tool used, never try to force any 
acjjustment control in the analyzer. This is 
especially critical when tuning variable, slug-tuned 
inductors and variable capacitors. 



5-8. RELATED ADJUSTMENTS 

5-9. These adjustments should be performed 
when the troubleshooting information in Section 
VllI indicates that an adjustable circuit is not 
operating correctly. Perform the adjustments after 
repair or replacement of the circuit. The 
troubleshooting procedures and Table 5-2 specify 
the required adjustments. 

■ ' 1 

5-10. FACTORY SELECTED COMPONENTS 

5-11. Table 5-3 contains a list of factory selected 
components by reference designation, related 
adjustment paragraph, and basis of selection. 
Factory selected components are identified by 
asterisks (*) in the schematic diagrams in Section 
VIII and in Table 6-3, Replaceable Parts. Part 
numbers for standard selected values can be 
found in Table 54. 
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Table 5’L Adjustable Components (1 of 6) 



Reference 

Designator 


Adjustment 

Name 


Adjustment 

Paragraph 


A2A1R1 


FREQ CAL 




A2A1R9 


REF LEVEL CAL 


5-18,5-31, 






5-32' 


A3R1 


FOCUS 


5-14 




TRACE ALIGN 
HORIZPOSN 


5-14 

5-17 


A3R4 


VERTPOSN 


5-17 


A4C6 


HFTRIM 


5-14 


A4R4 


INTEN GAIN 


5-14 


A4R16 


PATTERN 


5-14 


A4R17 


ASTIG 


5-14 


A4R26 


HF GAIN 


5-14 


A4R30 


INTEN DYN 


5-14 




FOCUS 




A4R60 


INTEN BAL 


5-14 


A4R77 


MIN INTEN , 


5-14 


A4R81 


fNTEN OFFSET 


5-14 


A4R82 


45 ASTIG 




A5R25 


VERT GAIN 


5-17 


A5R64 


HORIZGAIN 


5-17 


A5R91 


X DYN FOCUS 


5-14 


A5R100 


DGTLXGAIN 


5-16 


A5R108 


DGTL X OFFSET 


5-16 


A5R111 


DGTL Y OFFSET 


5-16 


A5R113 


DGTL Y GAIN 


5-16 


A6R4 


HV 


5-13 


A6R18 


INT LIM 


5-13 


A6R29 


FOCUS LIMIT 


5-14 


A9R8 


PK OFFSET 


5-16 


A9R14 


PK GAIN 


5-16 


A9R23 


ADC OFFSET 


5-16 


A9R29 


ADC GAIN 


5-16 


A9R45 


SWPOFFSET 


5-16 


A9R47 


SWPGAIN 


5-16 


A9R59 


STROKE-FB 


5-16 



Description 

Calibrates FREQUENCY GHz readout. 

Calibrates log reference level. 

Adjusts focus of CRT display. 

Aligns X and Y axes with g.aticule display. 

Adjusts horizontal position of CRT display. 

Adjusts vertical position of CRT display. 

Compensates for high frequency response of Control Gate 
Amplifier. 

Adjusts the gain of the Voltage-ToCurrent Converter so 
+1.0V at input provides +70V at output of Control Gate 
Amplifier. 

Corrects for curvature in CRT trace. 

Adjusts for spot roundness on CRT screen. 

Adjusts high frequency response of Control Gate Amplifier. 
Adjusts amount of intensity dynamic correction of CRT 
focus. 

Adjusts Z Modulation amplifier for equal intensity of both 
upward and downward strokes. 

Adjusts minimum voltage in Control Gate Amplifier. 

Adjusts offset of Z Modulation output voltage . 

Adjusts for spot roundness along the 45 degree axes (in the 
4 corners of the CRT screen). 

Adjusts gain of Y Axis Amplifier. 

Adjusts gain of X Axis Amplifier. 

Adjusts amount of X Axis dynamic focus correction of CRT 
display. 

Adjusts output level of Digital X Generator. 

Adjusts output offset voltage of Digital X Generator. 

Adjusts digital vertical gain relative to CRT graticule. 
Adjusts digital vertical gain relative to CRT graticule. 
Adjusts CRT output voltage from the high voltage power 
supply. 

Sets maximum CRT trace intensity. 

Sets range for front-panel focus control. 

Adjusts offset of Peak Detector. 

Adjusts gain of Peak Detector. 

Adjusts offset of Tni k and Hold. 

Adjusts gain of Track and Hold output amplifier A9U4. 
Adjusts offset of horizontal sweep for use by ADC . 

Adjusts gain of horizontal sweep for use by ADC . 

Adjusts magnitude of feedback current in Digital Y 
Generator. 
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Table 5-1. Adjustable Components (2 of 6) 

<( ■ - 



j 

Reference 

Designator 


Adjustment 

Name 


Adjustment 

Paragraph 


Description 


A9R62 


STROKE GAIN 


5-16 


Adjusts overall gain of Digital Y Generator. 


A12R18 


REF ADJ 


5-23 


Adjusts negative reference voltage used in DVM. 


A12R37 


INPUT BAL 


5-23 


Balances DVM input amplifier. 


A12R53 


^YST 


5-23 


Adjusts scale offset of DVM near zero. 


A12R56 


ZERO ADJ 


5-23 


Adjusts point at which DVM polarity change occurs. 


A14R57 


TICK SWP 


5-28 


Adjusts sweep voltage to YTO tickler coil. 


A14R68 


FETOFiF 


5-28 


Nulls offset in VCXO sweep voltage. 


A14R71 


VCXO SWP 


5-28 

. 


Adjusts sweep voltage to VCXO. 


A15R53 


MAIN SWP 
OFFSET 


5-27 ' 


Compensates for offset between wide and narrow 
frequency span widths. 


A16R9 


■HOVTV 


5-22 


Adjusts +10V temperature variable supply; 


A16R15 


IMS 


5-22 


Calibrates 1 ms per division sweep time. 


A16R19 


2MS 


5-22 , 


Calibrates 2 ms per division sweep time. 


A16R25 


AST LIMIT 


■ 5-22 


Adjusts AUTO sweep time current limit. 


A16R74 


SWP STOP 


5-22 


Sets maximum positive sweep ramp voltage . 


A16R131 


SWP START 


5-22 


Sets maximum negative sweep ramp voltage. 


A17R11 


+10VR 


5-23 


Adjusts +10V reference supply. 


A17R43 


YTF OFFSET N2 


5-30 


Adjusts YTF sweep offset in FREQUENCY BAND 
GHz3.8~8.5. 


A17R50 


YTF OFFSET N3 


5-30 


Adjusts YTF sweep offset in FREQUENCY BAND 
GHz 5.8-12.9. 


A17R57 


YTF OFFSET N4 


5-30 


Adjusts YTF sweep offset in FREQUENCY BAND 
GHz 8.5-18. 


A17R64 


YTF OFFSET N5 


5-30 


Adjusts YTF sweep offset in FREQUENCY BAND 
GHz 10.5-22. 


A17R125 


CENTER FREQ 
OFFSET 


5-23 


Nulls offset in center frequency analog voltage. 


A19R5 


YTO OFFSET 


5-24 


Adjusts YTO lower frequency to 2.05 GHz. 


A19R8 


YTO GAIN 


5-24 


Adjusts YTO upper frequency to 4.4 GHz. 


A19R14 


YTF OFFSET 


5-24,5-30 


Adjusts YTF tracking at 2 GHz. 


A19R17 


YTF GAIN 


5-24,5-30 


Adjusts YTF tracking at 10 GHz. 


A19R39 


YTF LIN 1 3 


5-30 


Adjusts YTF tracking 13 GHz. 


A19R42 


YTF LIN 16 


5-30 


Adjusts YTF tracking at 16 GHz. 


A19R45 


YTF LIN 18 


5-30 


Adjusts YTF tracking at 18 GHz. , 


A19R48 


YTF LIN 20 


5-30 


Adjusts YTF tracking at 20 GHz. 


A19R51 


YTF LIN 22 , 


5-30 


Acljusts YTF tracking at 22 GHz. '■00 


A20R9 


BIB 


5-31 


Adjusts frequency response compensation slope for 
FREQUENCY BAND GHz .01-1. S. 


A20R10 


BIC 


5-31 


Adjusts frequency response compensation slope for 
upper part of FREQUENCY BAND GHz .01 -1 .8. 


A20R14 


BIA 

, 1 ■ 


5-31 


Adjusts frequency response cor .pensation offset for 
FREQUENCY BAND GHz .01-1 .8. 


A20R18 


B2B 


5-31 


AdjustsTr^quency response compensation slope for 
! FREiiUENey BAND GHz L 



5-3 
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Table 5-1. Adjustable Components (3 of 6) 



Reference 

Designator 


Adjustment 

Name 


Adjustment 

Paragraph 


Description 


A20R22 


B2A 


5.31 


Adjusts frequency response compensation offset for 
FREQUENCY BAND GHz 1 .7 -4.1 . 


A20R26 


B3B 


i 5-31 


Adjusts frequency response compensation slope for 
FREQUENCY BAND GHz 3.8-8 .5 . 


A20R30 


B3A 


5-31 


Adjusts frequency response compensation offset for 
FREQUENCY BAND GHz 3.8-8.5. 


A20R35 


B4C 


1 5-31 


Adjusts frequency response compensation slope lor upper 
part of FREQUENCY BAND GHz 5.8 -12.9. 


A20R36 


B4B 




Adjusts frequency response compensation slope tor 
FREQUENCY BAND GHz 5.8-12.9. 


A20R40 


B4A 


5-31 


Adjusts frequency response compensation offset lor 
FREQUENCY BAND GHz 5.8-12.9. 


A20R45 


B5C 

f 


5-31 


Adjusts frequency response compensation slope for 
upper part of FREQUENCY BAND GHz 8.5 — 18. 


A20R46 


B5B 


5-31 


Adjusts frequency response compensation slope for 
FREQUENCY BAND GHz 8.5-18. 


A2QR50 


B5A 


5-31 


Adjusts frequency response compensation offset for 
FREQUENCY BAND GHz 8.5-18. 


A20R55 


B6B 


5-31 


Adjusts frequency response compensation slope for 
FREQUENCY BAND GHz 10.5 -22. 


A20R56 


B6C 


5-31 


Adjusts frequency response compensation slope for 
upper part of FREQUENCY BAND GHz 10.5-22. 


A20R60 


B6A 


5-31 


Adjusts frequency response compensation offset for 
FREQUENCY BAND GHz 10.5-22. 


A20R71 


VI 


5-29,5-31 


Adjusts mixer diode bias for FREQUENCY BAND 
GHz .01-1.8. , 


A20R77 


V3 


5-29,5-31 


Adjusts mixer diode, bias for FREQUENCY BAND 
GHz 3.8-8 ,5;"' 


A20R85 


V4 


5-29,5-31 


Adjusts mixer diode bias for FREQUENCY BAND 
GHz 1. 7-4.1 and 5.8-12.9. 


A20R95 


V5 


5-29,5-31 


Adjusts mixer diode bias for FREQUENCY BAND 
GHz 8.5-18. 


A20R105 


V6 


5-2‘ 3-31 


Adjusts mixer diode bias for FREQUENCY BAND 
GHz 10.5 -22. 


A20R112 


PIN CURRENT 


5-29,5-31 


Adjusts amount of pin diode current in A30 First Mixer. 


A21R52 


1 kHz 


5-20 


Adjusts IF bandwidth for RESOLUTION BW of I kHz 
(Option 002 only). 


A21R55 


3 kHz 


5-20 


Adjusts IF bandwidth for RESOLUTION BW of 3 kHz. 


A21R58.;'' 


lOkHz 


5-20 


Adjusts IF bandwidth for RESOLUTION BW of 10 kHz. 


„ A2i'R71- ' ' ■ 


300 kHz 


5-20 


Adjusts IF bandwidth for RESOLUTION BW of 300 kHz. 


A21R74 


1 MHz 


5-20 


Adjusts IF bandwidth lor RESOLUTION BW of 1 MHz. 


A21R77 


3 MHz 


5-20 


Adjusts IF bandwidth for RESOLUTION BW of 3 MHz. 


A21R92 


OFFSET 


5-19 


Nulls offset between LIN and 1 dB AMPLITUDE SCALE 
at top of screen. 


A22R10 


OFFSET 


[ 5-18 


Adjusts -8V temperature compensated supply. 



5-4 
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Table 5-1. Adjustable Components (4 of 6) 



Reference 

Designator 


Adjustment 

Name 


Adjustment 

Paragraph 


(If- ’ ^ 

Description 


A22R21 


TC 




Adjusts gain of +1 V supply to provide temperature 
compensation for log mode temperature controlled variable 
gain amplifier. (Factory adjustable only.) 


A22R23 


SLOPE 


5-18 


Adjusts gain of log mode temperature controlled variable 
gain amplifier. 


A22R27 


G6 


5-18 ' 


Adjusts combined gain of 2nd and 3rd stages in linear mode. 


A22R30 


■ :G5, 


5-18 


Adjusts gain of 4th stage in linear mode. 


A22R33 


G4 


5-18 


Adjusts gain of 5th stage in linear mode, 


A22R34 


LIN 


5-18 


Adjusts combined gain of 6th and 7th stages in linear mode. 


A22R39 


-10 dB 


5-18 


Adjusts shape of log fidelity curve at —lO dB. 


A22R69 


-30 dB 


5-18 


Adjusts shape of log fidelity curve at - 30 dB. 


A22R88 


1 VT 




Adjusts voltage at A22TP1 for approximately +1V. 
(Factory adjustable only.) 


A22R121 


LOG GAIN 


5-18 


Adjusts dc offset Circuitry at output of A22 Log Amplifier 
Assembly for 10 dB steps in log mode. 


A23C15 


SYM 


5-20 


Adjusts symmetry of first stage of crystal bandwidth filter. 


A23C23 


lcctr' 


5-20 


Adjusts centering of first stage of LC bandwidth filter. 


A23C25 


CTR 


5-20 


Adjusts centering of first stage of crystal bandwidth filter. 


A23C38 


SYM 


5-20 


Adjusts symmetry of second stage of crystal bandwidth 
filler. 


A23C45 


LC CTR 


5-20 


Adjusts centering of second stage of LC bandwidth filter. 


' A23C54 


CTR 


5-20 


Adjusts centering of second stage of crystal bandwidth 
filter. 


A23C73 


LC DIP 


5-20 


Conipensates for capacitance of CR3 . 


A23C74 


LC DIP 


5-20 


Compensates for capacitance of CRl 1 . 


A23R26 


LC 


5-20 


Adjusts feedback in LC circuit of bandpass filter. 


A23R31 


XTAL 


5-20 


f' ' ' ' 

Adjusts feedback in crystal circuit of bandpass filter. 


A24C35 


FolOOHzBW 

L 


5-20 


3ets frequency of 18.4 MHz oscillator (standard instrument 
only). 


A24R1 


40dB 


5-21. 


Adjusts gain of 15 -dB amplifier stage. 


A24R2 


20 dB 

, 


5-21 ■' 


Adjusts gain of 3dB amplifier stage (standard) or 20-dB 
amplifier stage (Option 002). 


A24R3 


10 dB 


5-21' 


Adjusts gain of 10-dB amplifier stage. 


A24R4 


REGAIN 


5-21 


Sets output level of IF Section for ma^mum RF input level. 


A24R5 


OdB 


5-21 


Adjusted to calibrate 0 dB position of REFERENCE 
level FINE control. 


A24R6 


-12 dB 

' ' 1 


5-21 


Adjusted to calibrate ~1 2 dB position of REFERENCE 
LEVEL FINE control. 


A25C24 


LO NULL 


5-20 


Nulls fundamental and harmonics of 18.4 MHz 
oscillator in 21 .4 MHz signal path. (Standard 
instrument only.) 


A25R20 


DC GAIN 


5-20 


Sets amplitude of 1 kHz, .3 kHz, and ,1kHz 
RESOLUTION BW to agree with 1 MHz amplitude. 
(Standard instrument only.) 
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Table 5-1, Adjustable Components (5 of 6) 



Reference 

Designator 


Adjustment 

Name 


Adjustment 

Paragraph 


Description 

' ' , » 




SYM 


5-20 








CTR 


5-20 




II 


A26C12 


SYM 


5-20 






A26C13 


CTR 


5-20 




SYM adjusts shape of filter skirts. CTR optimizes 


A26CM9 


SYM 


5-20 




^ centering and minimizes amplitude of filter shape. 


i^26C20 


CTR 


5-20 




(Standard instrument only.) 


A26C25’ .. 


SYM 


5-20 


' 




A26C26 


CTR 


5-20 




' 


A26C32'' 


SYM 


5-20 




■ 


A26C33 


CTR 


5-20 






A26R53 


100 Hz GAIN 


5-20 


Sets gain of 1 00 Hz RESOLUTION BW. 


A27C15 


SYM 


5-20 


Adjusts symmetry of first stage of crystal bandwidth filter. 


A27C23 


LCCTR 


5-20 


Adjusts centering of first stage of LC bandwidth filter. 


A27C25 


CTR 


5-20 


Adjusts centering of first stage of crystal bandwidth filter. 


A27C38 


SYM 


5-20 


Adjusts symmetry of second stage of crystal bandwidth 








filter. 


A27C45 


LCCTR 


5-20 


Adjusts centering of second stage of LC bandwidth filter. 


A27C54 


CTR 


5-20 


Adjusts centering of second stage of crystal bandwidth 








filter. 


A27C73 


LC DIP 


5-20 


Compensates for capacitance of CR3. 


A27C74 


LC DIP 


5-20 


Compensates for capacitance of CRl 1 . 


A27R26 


LC 


5-20 


Adjusts feedback in LC circuit of bandpass filter. 


A27R31 


XTAL 


5-20 


Adjusts feedback in crystal circuit of bandpass filter. 


A28R7 


PIN RES 


5-31 


Compensates for variations in PIN diode resistance. ' 


A35C1 


Cl 


5-25 


Adjusts bandpass of 2050 MHz bandpass filter. 


A35C2 


C2 


5-25 


Adjusts bandpass of 2050 MHz bandpass filter. 


A35C3 


C3 


5-25 


Adjusts bandpass of 2050 MHz bandpass filter. 


A35C4 


2ND LO 


5-25 


Adjusts second LO frequency to 1728.60 MHz. 




FREQUENCY 








A35L5 


2ND MIXER 


5-25 


Adjusts for optimum match between second converter 




MATCH 




output and third converter input. , 


A36A2C2 


1.3 MHz NULL 


5-28 


Adjusted to balance out stray capacitance. 


A36A2C3 


LINEARITY 


5-28 


Adjusted for linear frequency change with linear sweep input. 


A36A2C16 


1 MHz PEAK 


5-28 


Adjusts center frequency of variable frequency filter. 


A37C1 


321.4 MHz BP 


5-26 


Adjusts bandpass of 321 .4 MHz bandpass filter. 




ADJUST 








A37C2 ' 


321 .4 MHz BP 


5-26 , 


Adjusts bandpass of 321 .4 MHz bandpass filter. 




ADJUST 








A37C3 


321.4 MHz BP 


5-26 


Adjusts bandpass of 321 .4 MHz bandpass filter. 




ADJUST 








A37C4 


321.4 MHz BP 


5-26 


Adjusts bandpass of 321 .4 MHz bandpass filter. 




ADJUST 








A3705 


300MHzBP 


5-26 


Adjusts bandpass of 300 MHz bandpass filter. 




ADJUST 




L_ 
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Reference 

Designator 



A37C6 

A37A3L4 

A37A3R27 

A40A2R17 

A42A1C4 

A42A1C5 



Adjustment 

Name 



Ta^le 5-1. Adjustable Components (6 of 6) 



Adjustment 

Paragraph 



300 MHz BP 
ADJUST 
OSC PEAK 
CAL OUT LEVEL 
+15VRADJ 
OSC PEAK 

FREQ 



A42A1C1 5 OUTPUT MATCH 



5-26 



5-26 

5-26 

5-12 

5-33 




Adjusts bandpass of 300 MHz bandpass filter. 

Peaks 100 MHz crystal oscillator. 

Adjusts 100 MHz CAL OUT to -10 dBm power out. 
Adjusts +15V power supply. 

Adjusts resonant frequency of output tank circuit of 
100 MHz crystal oscillator (Option 001). 

Fine-tunes frequency of 100 MHz crystal oscillator 
(Option 001). 

Adjusts output tank circuit of comb generator power 
amplifier for match to Step Recovery Diode Module 
(Option 001). 



/■ 

/ 
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Table 5-2. Related Adjustments <1 of 2) 



Assembly Replaced or Repaired 


Perform the Following Related Adjustments 


Para. No 


A1 Front Panel Display 


No related adjustments 




A2A1 Front Switch 


Absolute Amplitude Calibration 


5-32 


A2A2 Frequency Display 


No related adjustments 




A2A3 Tuning 


YIG Driver Adjustment 


5-24 


A2A4 Rear Switch 

/, ■ 


No related adjustments 




A" Display Adjust 


Front*panel adjustments only 




A4 Z Axis Assembly 


Z Axis Adjustments 


5-14 




Digital Storage Adjustments 


5-16 




Horizontal and Vertical Gain Adjustments 


5-17 


A5 X-Y Amplifier 


Digital Storage Adjustments 


5-16 




Horizontal and Vertical Gain Adjustments 


5-17 


A6 High Voltage Power Supply 


High Voltage Power Supply Adjustment 


5-13 




Z Axis Adjustment 


5-14 


A7 Input/Output 


No related adjustments 




A8 Microprocessor 


No related adjustments 




A9 Data Converter 


Digital Storage Adjustments 


5-16 


AlO Display Motherboard 


No related adjustments 




All DVM Digital 


No related adjustments 




A12DVM Analog 


+10V Reference and Digital Readout Adjustments 


5-23 


A13 Relay Driver 


No rela 


ted adjustments 




A14 Tuning Stabilizer Control 


Tuning 


Stabilizer Control Adjustments 


5-28 


A15 Sweep Attenuator 


Sweep [Attenuator Adjustment 


5-;27 


A16 Sweep Generator 


1 

SweeplGenerator Adjustments 


5-22 


A1 7 Frequency Control 


+10V Reference and Digital Readout Adjustments 


5-23 




YIG Driver Adjustment 


5-24 


A1 8 Full Multiband 


No related adjustments 




A19Y1G Driver 


YIG Driver Adjustment 


5-24 


A20 Bias 


Preliminary Bias Adjustment 


5-29 




Frequency Response Adjustments 


5-31 


A21 Video 100 Hz 


Digital Storage Adjustments 


5-16 


' 


Video Offset Adjustment 


5-19 




Bandwidth Filter Adjustments 


5-20 


A21 Video (Opt. 002) 


Digital Storage Adjustments 


5-16 


1 


Video Offset Adjustment 


5-19 




Bandwidth Filter Adjustments 


5-20 


A22 Log Amplifier 


Log Amplifier Adjustments 


5-18 


A23 Bandwidth Filter No. 2 


Video Offset Adjustment 


5-19 




Bandwidth Filter Adjustments 


5-20 


A24 Step Gain Amplifier/Oscillator 


Step Gain Adjustments 


5-21 


A24 Step Gain Amplifier (Opt . 002) 

\ 


Step Gain Adjustments 


5-21 



5-8 





V, 
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Table 5-2. Related Adjustments (2 of 2) 



Assembly Replaced or Repaired 



Perform the Following Related Adjustments 



Para. No. 



A25 Up-Down Converter 



A26 3 MHz Filter 

All Bandwidth Filter No. 1 



A28 Variable Gain 



A29 RF-IF Motherboard 
A30 First Mixer 



A31 YIG-Tuned Oscillator 
A32 YIG-Tuned Filter 



A33 Limiter 
A34 RF Attenuator 
A35 Second Converter 
A36 Tuning Stabilizer 
A37 Third Converter 
A40 Power Supply 

A41 Line Module and Cable Assembly 
A42 Comb Generator (Opt. 001) 

A43 HP-IB Connector 



Bandwidth Filter Adjustments 
Step Gain Adjustments 

Bandwidth Filter Adjustments 

Video Offset Adjustment 
Bandwidth Filter Adjustments 

Frequency Response Adjustments 
Absolute Amplitude Calibration 

No related adjustments 

Preliminary Bias Adjustment 
Frequency Response Adjustments 
Absolute Amplitude Calibration 

YIG Driver Adjustment 

YIG Driver Adjustment 
YTF Tracking Adjustment 

No related adjustments 

No related adjustments 

Second Converter Adjustment 

Tuning Stabilizer Control Adjustments 

Third Converter Adjustment 

Low Voltage Power Supply Check and Adjustnient 

Low Voltage Power Supply Check and Adjustment 

Comb Generator Adjustment 

No related adjustments 



5-20 

5-21 

5-20 

5-19 

5-20 

5-31 

5-32 



5-29 

5-31 

5-32 

5-24 

5-24 

5-30 



5-28 

5-26 

5-12 



5-33 
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table 5~3. Factory-Selected Components (1 of 3) 



Reference 

Designator 




A12C23 

A12R52 

A14C19 

A17R9 

A19R37 

A19R40 

A19R43 

A19R46 

A19R49 

A20R76 

A20R90 

A20R100 

A20R110 

A23C16 

A23C20 

A23C43 

A23C64 

A23R3 

A23R7 

A23R19 

A23R23 

A23R24 

A23R25 

A23R32 

A23R43 

A23R'}8 

A23R56 

A24C25 

A24C34 

A24L11 

A24R55 

A25R23 

A25R48 

A26R7 

A26R9 

A26R10 



Adjustment 

Paragraph 



5-17 

5-17 

5-23 

5-23 

5-28 

5-23 

5-30 

5-30 

5-30 

5-30 

5-30 

5-31 



5-20 

5-20 

5-20 

5-20 

5-21 

5-20 

5-20 

5-20 

5-20 

5-20 

5-20 

5-20 

5-20 

5-20 

5-20 

5-20 

5-20 

5-20 

5-20' 

5-20 

5-20 

5-20 

5-20 



Basis of Selection 



Increases range of A5R25 VERT GAIN. 

Increases range of A5R64 HORIZ GAIN. 

Adjusts zero-crossing linearity of FREQUENCY GHz readout. 

Shifts range of A12R53 HYST. 

Selects cutoff frequency of 16-kHz low-pass filter in lickler Coil Driver. 
Shifts range of A17R1 1 +10VR for +10V at A17TP1 . 

Selects frequency at which A19R39 YTF LIN 13 begins to take effect. 
Selects frequency at which A19R42 YTF LIN 16 begins to take effect. 
Selects frequency at which A19R45 YTF LIN 18 begins to take effect. 
Selects frequency at which A19R48 YTF LIN 20 begins to take effect. 
Selects frequency at which A19R5 1 YTF LIN 22 begins to take effect. 
Minimizes peak-to-peak ripple variation of frequency response for 
FREQUENCY BAND GHz .01-1 .8. 

Minimizes peak-to-peak ripple variation of frequency response for 
FREQUENCY BAND GHz 1. 7-4.1 and 5.8-12.9. 

Minimizes peak-to-peak ripple variation of frequency response for 
FREQUENCY BAND GHz 8.5-18. 

Minimizes peak-to-peak ripple variation of frequency response for 
FREQUENCY BAND GHz 10.5-22. 

Shifts range of A23C23. 

' Shifts range of A23C23. 

Shifts range of A23C45 . 

Shifts range of A23C45 . 

Selects gain of 10-dB Input Buffer Amplifier. 

Selected to divide input signal equally between crystal and LC paths. 
Selects correct IF bandwidth for RESOLUTION BW of 100 kHz. 

Selects correct IF bandwidth for RESOLUTION BW of 30 kHz. 
Inc.eases range of A23R26 LC. 

Increases range of A23R26 LC. 

Shifts range of A23R26 LC. 

Selects correct IF bandwidth for RESOLUTION BW of 100 kHz. 

Selects correct IF bandwidth for RESOLUTION BW of 30 kHz. 

Selected to equalize feedback between LC stages. 

Selects center frequency of 21.4-MHz Bandpass Filter. 

Shifts range of A24C35 Fq 100 Hz BW. 

Adjusts frequency of 18.4-MHz Oscillator to match frequency of 
crystal A24Y1. 

Adjusts power level of 1 8.4-MHz^ Oscillator, 

Matches impedance of mixer output to impedance of crystal pole. 

Shifts range of A25R20 DC GAIN. 

Selects correct IF bandwidth for RESOLUTION BW of .3 kHz. 

Selects correct IF bandwidth for RESOLUTION BW of 1 kHz. 

Selects correct IF bandwidth for RESOLUTION BW of 1 kHz. 
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Table 5-3. Factory-Selected Components (2 of 3) 



Reference 

Designator 


Adjustment 

Paragraph 


Basis of Selection 


A26R17 


5-20 


Selects correct IF bandwidth for RESOLUTION BW of .1 kHz. 


A26R18 


5-20 


Selects correct IF bandwidth for RESOLUTION BW of .3 kHz. 


A26R19 


5-20 


Selects correct IF bandwidth for RESOLUTION BW pf 1 kHz. 


A26R20 


5-20 


Selects correct IF bandwidth for RESOLUTION BW of 1 kHz. 


A26R27 


5-20 


Selects correct IF bandwidth for RESOLUTION BW of .1 kHz, 


A26R28 


5-20 


Selects correct IF bandwidth for RESOLUTION BW of .3 kHz. 


A26R29 


5-20 


Selects correct IF bandwidth for RESOLUTION BW of 1 kHz. 


A26R30 


5-20 


Selects correct IF bandwidth for RESOLUTION BW of 1 kHz. 


A26R36 


5-20 


Selects correct IF bandwidth for RESOLUTION BW of .1 kHz, 


A26R37 


5-20 


Selects correct IF bandwidth for RESOLUTION BW of 1 kHz. 


A26R39 


5-20 


Selects correct IF bandwidth for RESOLUTION BW of 1 kHz. 


A26R40 


5-20 


Selects correct IF bandwidth foi RESOLUTION BW of 1 kHz. 


A26R45 


5-20 


Selects correct IF bandwidth for RESOLUTION BW of .1 kHz. 


A26R46 


5-20 


Selects correct IF bandwidth for RESOLUTION BW of .3 kHz. 


A26R48 


5-20 


Selects correct IF bandwidth for RESOLUTION BW of 1 kHz. 


A26R49 


5-20 


Selects correct IF bandwidth for RESOLUTION BW of 1 kHz. 


A26R54 


5-20 


Selected for equal amplitudes of .3 kHz and 1 kHz RESOLUTION BW. 


A26R64 


5-20 


Selects correct IF bandwidth for RESOLUTION BW of .1 kHz. 


A27C16 


5-20 


Shifts range of A27C23. 


A27C20 


5-20 


Shifts range of A27C23. 


A27C43 


5-20 


Shifts range of A27C45 . 


A27G64 


5-20 


Shifts range of A27C45. 


A27R3 


5-21 


Sele cts gain of 10-dB Input Buffer Amplifr.r. 


A27R7 


5-20 


Seleci ed to divide input signal equally between crystal and LC paths. 


A27R19 


5-20 


Selects correct IF bandwidth for RESOLUTION BW of 100 kHz. 


A27R23 


5-20 


Selects correct IF bandwidth for RESOLUTION BW of 30 kHz. 


A27R24 


5-20 


Increases range of A27R26 LC. 


A27R25 


5-20 


Increases range of A27R26 LC. 


A27R32 


5-20 


Shifts range of A27R26 LC. 


A27R43 


5-20 


Selects correct IF bandwidth for RESOLUTION BW of 100 kHz. 


A27R48 


5-20 


Selects correct IF bandwidth for RESOLUTION BW of 30 kHz. 


A27R56 


5-20 


Selected to equalize feedback between LC stages. 


A28R2 


5-32 


Shifts range of A2A1R9 REF LEVEL CAL, 


A28R6 


5-20 


Shifts range of A28R7 PIN RES. 


A28R19 


5-31 


Selects correct gain compensation of FREQUENCY BAND GHz 5.8 -12.9. 


A28|121 


5-31 


Selects correct gain compensation of FREQUENCY BAND GHz 5,8-12.9, 


A28R23 


5-31 


Selects correct gain compensation of FREQUENCY BAND GHz 10.5-22. 


A28R32 




Minimizes distortion (not field -selectable). 


A28R33 




Minimizes distortion (not field-selectable). 


A3^1C12 




Corrects sensitivity error of differential comparator (not field-selectable). 


A36A1R14 




Corrects sensitivity error of differential comparator (not field -selectable). 


A36A2C8 


5-28 


Shifts range of A36A2C1 6 1 MHz PEAK. 



5-11 
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Table 5-3. Factory-Selected Components ( 3 of 3) 



Adjustment 

Paragraph 



Basis of Selerstion 



Shifts range of A36A2CI6 1 MHz PEAK. 

Selects correct 1 MHz oscillator gain. 

Increases range of A42A1C5 FREQ. 

Sets output power of Comb Generator (Option 001). 
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Table 5-4 HP Part Numbers of Standard Value Replacement Components (1 of 3) 



CAPACITORS 



RANGE: 1 to 24 pF 

TYPE: Tubular ^ 

TOLERANCE: 

1 to9.1 pF = ±.25pF i 

10to24pF = ±5% j 

IJ 


Value 




(pF) 


HP Part Number 


1.0 


0160-2236 


1.2 


0160-2237 


1.5 


0150-0091 


1.8 


0160-2239 


2.0 


0160-2240 


2.2 , 


0160-2241 


2.4 


0160-2242 


in 


0160-2243 


3.0 


0160-2244 


3.3 


0150-0059 


3.6 


0160-2246 


3.9 


0160-2247 


4.3 


0160-2248 


4.7 


0160-2249 


5.1 


0160-2250 


5.6 


0160-2251 


6.2 


0160-2252 


6.8 


0160-2253 


7.5 


, 0160-2254 


8.2 


0160-2255 


9.1 


0160-2256 


10.0 


0160-2257 


11.0 


0160-2258 


12.0 


0160-2259 


13.0 


0160-2260 


15.0 


0160-2261 


16.0 


0160-2262 


18.0 


0160-2263 


20.0 


0160-2264 


22.0 


0160-2265 


24.0 

( ' . , 


0160-2266 

, ' , rfly ' 




RANQE: 27 to 680 pF 
TYPE: Dipped Mica 
TOLERANCE: ±5% 







Value 

(pF) 


HP Part Number 


27 


0160-2306 


30 


0160-2199 


33 


0160-2150 


36 


0160-2308 


39 


0140-0190 


43 


0160-2200 


47 


0160-2307 


51 


0160-2201 


56 


0140-0191 


62 


0140-0205 1 


63 


0140-0192 


75 


0160-2202 


82 


0140-0193 


91 


0160-2203 


100 


, 0160-2204 


110 


. 0140-0194 


120 


0160-2205 


130 


0140-0195 


150 


0140-0196 


160 


0160-2206 

' 


180 


• 

0140-0197 


200 


0140-0198 


220 


0160-0134 


240 


0140-0199 


270 


0140-0210 


300 


0160-2207 


330 


0160-2208 


360 


0160-2209 


390 


" 0140-0200 


430 


0160-0939 


470 


; 0160-3533 


510 


0160-3534 


560 


0160-3535 


^ s !';;'' 620 


0160-3536 


, 680 

.... 


0160-3537 
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Table 5-4. HP Part Numbers of Star^dard Value Replacement Components (2 of 3) 



RESISTORS 



RANGE: 10 to 464K Ohhis 
TYPE: Fixed-Film / 
WATTAGE: .125at12fi“C 
TOLERANCE: ±1.0%/ 




HP Pajrt Number 



0757-0346 



oisimn ' 

0757-0379 
0698-3427 
0698-3^428 
0757-03^82 
757-0294 ; 
0698-3429 
0698-3430 
0698-3431 
0698-3432 
0698-3433 
0757-0180 
0698-3434 
0698-3435 
0757-0316 
0698-4037 
0757-0394 
0757-0395 
0757-0276 
0757-0397 
0757-0398 
0757-0399 
0757-0400 
0757-0401 
0757-0402 
0757-0403 
0698-3437 
0698-3438 
0757-0405 
0698-3439 
0698-3440 
0698-3441 
0698-3442 
0698-3132 
0698-3443 
0698-3444 
0698-3445 
0698-3446 
0698-3447 





ValL 

1 


HP Part Number 


464 


0698-0082 


511 


0757-0416 


562 


0757-0417 


619 


0757-0418 


681 


0757-0419 


750 


0757-0420 


825 


0757-0421 


909 


0757-0422 


l.OK 


0757-0280 


I.IK 


0757-0424 


1.21K 


0757-0274 


1.33K 


0757-0317 


1.47K 


0757-1094 


1.62K 


0757-0428 


1.78K 


0757-0278 


1.96K 


0698-0083 


2.15K 


0698-0084 


2.37K 


0698-3150 


2.61K 


0698-0085 


2.87K 


0698-3151 


3.16K 


0757-0279 


3.48K 


0698-3152 


3.83K 


0698-3153 


4.22K 


0698-3154 


4.64K 


0698-3155 


5.11K 


0757-0438 


5.62K 


0757-0200 


6.19K 


0757-0290 


6.81K 


0757-0439 


7.50k 


0757-0440 


8.25K 


0757-0441 


9.09K 


0757-0288 


lO.OK 


0757-0442 


n.OK 


0757-0443 


12.1K 


0757-0444 


13.3K 


0757-0289 


14.7K 


0698-3156 


16.2K 


0757-0447 


17.8K 


0698-3136 


19.6K 


0698-3157 






Value 

(n) 


HP Part Number 


21.5K 


0757 0199 


23.7K 


0698-3158 


26.1 K 


0698-3159 


28.7K 


0698-3449 


31.6K 


0698-3160 


34.8K 


0757-0123 


38.3K 


0698-3161 


42.2K 


0698-345C ' 


46.4K 


0698-3 K2 : 


51. IK 


0757-0458 


56.2K 


0757-0459 


61.9K 


0757-0460 , 


68. IK 


0757-0461 


75. OK 


0757-0462 


82.5K 


0757-0463 


90.9K 


0757-0464 


lOOK 


0757-0465 


IlOK 


0757-0466 


121K 


0757-0467 


133K 


0698-3451 


147K 


0698-3452 


162K 


0757-0470 


178K 


0698-3243 


196K 


0698-3453 


215K , 


' 0698-3454 


237K 


0698-3266 


261K 


0698-3455 


287K, 


0698-3456 


316K 


0698-3457 


348K 


0698-3458 


383K 


0698-3459 


422K ' 


,0698-3460 


464K 


0698-3260 

' , • , 1 ' 

■ .1' ! 

\ 



D 
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Adjustments 



Table 5-4^ HP Part Numbers of Standard Value Replacement Components ( 3 of 3J 



RESISTORS 



RANGE: 10 to 1.47M Ohms 
TYPE: Pixed-Film 
WATTAGE: .5at125“C 
TOLERANCE: ±1% 




Value 

id) 


HP Part 
' Number 


, 10.0 


0757-0984 


11.0 


0575-09 S5 


12.1 


0757-0986 


13.3 )’ 


0757-0001 


14.7 


0698-3388 


16.2 


0757-0989 


,17.8 


0698-3389 


19.6 


0698-3390 


21.5 


0698-339L 


' 23,7 


0698-3392 


26.1 


0757-0003 


28.7 


0698-3393 


31.6 


0698-3394 


34.H 


0698-33^5 


38.3 


0698-3396 


42.2 


0698.3397 


46.4 


0698-3398, 


51.1 


0^^57-1600 


..;;\56.2 


0757 1001 


61.9 


0757.1602 


68.1 


0757-0794 


75.0 


0757-0795 


82.5 


0757-0796 


90.0 


0757-0797 


100 


0757-0198 


no 


0757-0798 


121 


0757-0799 


133 


0698-3399 


147 


0698-3400 


162 


0757-08p2 


178 


0698-3334 


196 


0757-1060 

' , • ■ 





Value 

(n) 



215 
237: 
261 
287 
316 
348 
383 
'422 
,',46,4 
5U, 
562 
619 > 
68i''';'^ 

> 750 

> i}25 
909 
LOOK 

liok: 

'1.2iK 

1.331^ 

L47K 

1.62K 

1.78K 

L96K 

2.15K 

2.37K 

2.61K 

2.87K: 

3.16K|1 

3.48X'^: 




0698-3401^ 
0698.3102 
0157-1090 
t;57-1092\ 
0698-3402 \ 
06911-3403 
0698-3404 
0698-3405 
d^\98-0090 ; 
0757-0814 
0757-0815 
0757-0L58 
0757^08 16 
0757-08# 
,0757-0818'. 
■6757-0819' 
1,0757-0151 
;07#-0820 
0757 0821 ; 
0698^,7406 
0757-1078 
0757-0873' 
0698-008<| 
0698-3407 
0698.3408 
0698-3409 
0698-0024 
0698-3101 
0698-3410 
0698-3411 
'0698-3412 
0698-3346 





4.64K 
5.1 IK 
5.62K 
6.19K 
6.81K 
7.50K 
8.23K 
9.09K 
lO.OK 
4 2. IK 
13.3K 
14.7K 
16.2K 
17.8K 
I9.6K 
21.5K 
23.7K 
26. IK 
28.7K 
31.6K 



78.3K 
42.2K 
46.4K 
5L1K 
56.2K 
61.9K 
68.1K 
75. OK 
82.5K 
90.9K 
lOOK 



HP Part 
Number 



0698-3348 

0757-0833 

0757-0834 

0757-0196 

0757-0835 

0757-0836 

0757-0837 

0757-0838 

0757-0839 

0757-084i 

0698-3413 

0698-3414 

0757-0844 

0698-0025 

069c^i3415 

0698-3416 

0698#417 

0698^3418 



11 




Value 



IlOK 

:221K^V 

133K' 

147K 

';162K, 




6 , 196K 

7 215K 

8 237K 

2 I 26'lK 

4 s 287K 

5 ' 316K 

5 ;;^348K 

8' 383K 

6 422K 

.7 '■ 464K 

8 511K' 

9 '56'2K 
o ' 619)K 

6811^ 

/ 750K 
825k^ 
909K 
IM 
I.IM 
1.21M 
1.33M 
L47M 



0757-0859 i 
0757-0860 
075V-0310 
0698-3175 
0757-0130 
0757-0129 
0757-0063 
,0757-()127 
0698^424 
0757-0064 
0757.0154 
0698-3425 
0757-0,195 
Q757-Q133 

9757-0134 

0698-342.6 
0757-0135 
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Model 8569A Adjustments 

ADJUSTMENTS 

5-12. LOW VOLTAGE POWER SUPPLY CHECK AND ADJUSTMENT (Cont’d) 

PROCEDURE: 

1. Set LINE switch OFF, disconnect power cord, and remove 8569A bottom cover to gain access to low 
voltage power supplies. Connect equipment as shown in Figure 5-1 . 

2. Reconnect power cord, set LiNE switch ON, and connect digital voltmeter to A40A2TP3. 

3. Adjust + 15VR ADJ potentiometer A40A2R17 for + 15.000 ±0.005 Vdc at A40A2TP3 (Figure 5-2). 

I WARNING ^ 

The following check probes voltages that, if contacted, might cause 
personal injury. 

4. Check power supply voltages listed in Table 5-5. 

5. When adjustment and checks are complete, set LINE switch to OFF, disconnect power cord, and 
replace 8569A bottom cover. 

Table 5-5. Low Voltage Power Supplies 



Test Point 


Voltage (Vdc) 


Tolerance (Vdc) 


TPIO 


+ 158 


+5.0 


TP9 


+30 


±0.30 


TPS 


+20 


+0.20 


TP3 


+15 


±0.10 


TP5 


+10 


±0.10 


■t/ 

TPl 


+5.2 


±0.05 


TP6 


-10 


±0.10 


TP4 


-15 


±0.10 


TP2 


-40 


±0.4 



5-17 
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Model 8S69A 



ADJUStMENTS 



5r13. HIGH VOLTAGE POWER SUPPLY ADJUSTMENT 

REFERENCE: 

A6 Schematic 



DESCRIPTION: 

A hieh-voltaee probe is required to measure the high-voltage cathode supply to the CRT. The probe ac- 
curacy is checked by comparing measurements of the +158V supply with and 

test setup Any error is compensated for when the CRT cathode supply voltage is set. The Intensity Limit 
ISsS the CRT control grid voltage and, in effect, to limit the maximum CRf trace 

intensity. 




SPECTRUM ANALYZER DIGITAL VOLTMETER 








HIGH VOLTAGE 



PROBE 



]> — 






Figure 5-3. High Voltage Power Supply Adjustment Test Setup 



EQUIPMENT: 

Digital Voltmeter 

High-Voltage Probe (1000:1 Divider) 



HP 3455A 
HP 341 1 lA 



jwARNIf^ 

To minimize shock hazard, use a non-metaiiic screwdriver ior ad- 
justments on A6 High Voltage Power Supply Assembly. 

I WARNING I 

The following procedure probes voltages that, If contacted, may cause 
personal Injury or death. 
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Adjustments 



ADJUSTMENTS 



$-13. HIGH VOLTAGE POWER $UPPLY ADJUSTMENT (Cont’d) 



NOTE 



Adjustment of A6 High Voltage Power Supply should not be a routine 
maintenance procedure. Adjustment should be done only when the high- 
voltage power supply or the CRT is repaired or replaced. 

NOTE 



If A6 High Voltage Power Supply Asenibly, or an adjustable component 
in the assembly, Is replaced, set all adjustments on the replaced 
assembly to midran je (except A6R18 INT LIM, which should be set fully 
counterclockwise) lefore turning the instrument on. If the CRT Is 
replaced, set the front-panel INTENSITY control fully counterclockwise 
before applying power. 



A6 

HIGH 

VOLTAGE 

POWER 

SUPPLY 

ASSEMBLY 



TOP VIEW 




A6 



R29 

FOCUS LIMIT 
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Figure 5-4, High Voltage Power Supply and Oscillator Driver Adjustment Locations 
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ADJUSTMENTS 



5-13. HIGH VOLTAGE POWER SUPPLY ADJUSTMENT (Cont’d) 

PROCEDURE: ; 

I WARNING I 

After disconnecting the ac iine power cord, aiiow at ieast 30 seconds for 
capacitors in the high-voitage power suppiy to discharge before 
removing the protective cover of A6 High Voltage Power Supply 
Assembly. 

1. Set LINE switch OFF, disconnect power cord, and remove HF 8569A top and bottom covers. 
Remove protective cover of A6 High Voltage Power Supply Assembly. 

2. Remove screw that attaches A6 assembly to cavity. Partly remove board from cavity to read value of 
voltage written on A6A1 Transformer Assembly. Record this voltage. 

To prevent permanent damage to the CRT, be prepared to turn off the 
instrument if a bright spot appears. A6R18 INT LIM must be set fully 
counterclockwise when a new A6 High Voltage Power Supply Assembly 
is installed. 



3. Reconnect power cord and set LINE switch ON. If a bright spot appears on screen, immediately turn 
off spectrum analyzer. If bright spot does not appear, set all normal (green) spectrum analyzer set- 
tings, except as indicated, and other controls as follows: 



TRACE A 

TRACE B 

INPUT ATTEN 

REF LEVEL dBm. . . . 
AMPLITUDE SCALE 

FOCUS 

INTENSITY 

SWEEP SOURCE. . . . 



STORE BLANK 
STORE BLANK 

OdB 

-10 

LIN 

Midrange 

Dim CRT trace 
MNL 



High Voltage Power Supply 

4. Calibrate high-voltage probe as follows: 

a. Set digital voltmeter (DVM) to AUTO range, measure output of + 158V supply at A40A2TP10 
with standard DVM probe, and record reading. 

.Vdc 



b. Connect 1000: 1 divider probe to DVM, measure + 158V supply, and record reading. 

■t- _Vdc 








1 / 
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ADJUSTMENTS 



5-13. HIGH VOLTAGE POWER SUPPLY ADJUSTMENT (Cont’d) 

c. Divide reading recorded in step 4a into reading recorded in step 4b. This gives calibration factor 
of high-voltage probe. 

IwarningJ 

High voltage Is present at A6TP1. 

5. Set DVM to lOV range and measure output of high-voltage cathode power supply ar A 

test hole. • 

6. Adjust A6R4 HV (Figure 5-4) for a reading equal to calibration factor (calculated in step 4c), times 
voltage recorded in step 2. 

Focus Limit and Astigmatism 

7. RefertoZ Axis Adjustments and adjust focus limit and astigmatism. 

Intensity Limit 

NOTE 

The DVM must have 10 megohms input resistance for correct 
measurement. If the HP 3455A Digital Voltmeter is used, the 100-volt or 
the 1000-volt range must be used. Do not use AUTO range. 

8. Disconnect 1000:1 divider probe from DVM and connect standard DVM probe. Connect DVM to 
A4TP5 CONT GATE. Set front-panel INTEN control for a voltage reading of 30.0 ±0.2 V. (If 
voltage at A4TP5 CONT GATE cannot be reduced to + 30V, decrease A4R77 MIN INTEN just 
enough to allow reading of + 30 ± 0.2 V.) 

I WARNING 1 

This voltage must be set correctly before A6R18 INT LIM is adjusted, or per- 
manent damage to the CRT could result. 

9. Adjust A6R18 INT HM clockwise until a dot is barely visible on CRT. Then adjust A6R18 coun- 
terclockwise until dot disappears. 

10. Refer to Z Axis Adjustments and (1) readjust focus limit and astigmatism and (2) adjust minimum 
intensity and intensity gain. 

11. Set LINE switch OFF, disconnect power cord, and wait at least 30 seconds before replacing protective 
cover of A6 High Voltage Power Supply Assem.bly. Replace HP 8569A top and bottom covers. 



5-21 




Adjustments Model 8569A 



ADJUSTMENTS 




5-14. Z AXIS adjustments 

REFERENCE: 

A4, A5, and A6 Schematics 
DESCRIPTION 

Internal test routines of the analyzer are used to adjust its astigmatism, dynamic focus, trace alignment, 
and frequency response. 




Figure 5-5. Z Axis Adjustment Test Setup 

/ 

TOP VIEW A4 



A6 

HIGH VOLTAGE 
POWER SUPPLY 
ASSEMBLY 
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X-Y AMPLIFIER 
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R30INTEN DYN FOCUS 
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C6HFTRIM 
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R81INTEN OFFSET 
^R82 4S ASTIG 
'R16PATT 
^R17 ASTIG 
^TPBCONT GATE 




Figure 5-6. Z Axis Adjustment Locations 
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5-14. Z AXIS ADJUSTMENTS (Cont*d) 

PROCEDURE: 

1 . Set LINE switch OFF, disconnect power cord and remove HP 8569A top cover . 



2. Reconnect power cord, set LINE switch ON. 



3. With normal green settings, set spectrum analyzer controls as follows: 



TRACE A 

TRACER. 

FREQUENCY BAND GHz . 

INPUT ATTEN 

REF LEVELdBm. ....... . 

REFERENCE LEVEL FINE 

RESOLUTION BW 

TUNING. 



WRITE 

STORE VIEW 

01 - 1.8 

10 dB 

-10 



0 

100 kHz, Coupled 
0.500 GHz 



Focus Limit and Astigmatism 

4. Center FOCUS screwdriver adjustment on front panel. 

5„ Simultaneously press PLOT GRAT and CLEAR/RESET to display test routine #0. (Test routine 

number is displayed in upper left portion of CRT annotation.) 



6. Press PLOT CHAR until test routine #3 is selected. (See Figure 5-7.) This routine displays, in CRT 
annotation, two rows of X’s that are formed by a dot matrix. 



7. Set front-panel INTEN control to MAXIMUM. Adjust A4R17 ASTIG and A6R29 FOCUS LIMIT 

for sharpest dots at center of displayed annotation. 



Dynamic Focus 

8. Decrease intensity until characters are dim but visible. Adjust A5R91 X DYN FOCUS for sharpest 
dots at left and right edges of CRT annotation. 

9. Adjust A4R30 INTEN DYN FOCUS for sharpest dots displayed throughout displayed annotation. 

Z Axis Frequency Response 

/ 

10. Adjust A4C6 HF TRIM and A4R26 HF GAIN for most uniform intensity of characters. 

11. Return front-panel INTEN control to blue region. 

Pattern and Trace Align 

12. Press PLOT CHAR to select test routine #4. Observe horizontal and vertical lines that trace perimeter 
of CRT display. 



i ... 

5-23 









IUil3UUikikikk.t.^. 



I 



Adjustments 



Model 8569A 



ADJUSTMENTS 

■ ' '* ' ' ' ■ • ' ’ 

5-14. Z AXIS ADJUSTMENTS (Cont’d) 

13. Adjust front panel TRACE ALIGN screwdriver adjustment to align both horizontal lines for best 
match to graticule perimeter. 

14. Adjust A4R16 PATTERN so that both horizontal and vertical traces have minimal curvature. 

15. Repeat steps 7 through 14 until no further adjustment is necessary. 



Minimum Intensity and Intensity Gain 

16. Set normal (green) settings, except as indicated, and other spectrum analyzer controls as follows: 

TRACE A .. STORE BLANK 

TRACED .... STORE BLANK 

AMPLITUDE SCALE LIN 

SWEEP TIME/DIV 2 ^SEC 

SCALE INTEN Full counterclockwise 

INTEN Full counterclockwise 

17. Adjust A4R77 MIN INTEN potentiometer counterclockwise until trace disappears; then adjust 
clockwise until trace is barely visible. 

18. Set SWEEP SOURCE to MNL. Set MANUAL SWEEP control fully counterclockwise until dot is off 
screen. 

19. Connect voltmeter to A4TP5 CONT GATE. Gradually increase INTEN control to fully clockwise 
position. Voltage should not exceed 4- 70V. Adjust A4R4 INTEN GAIN for a voltmeter reading of 
+ 70.0 ±0.2 V. 

20. Disconnect voltmeter from A4TP5. Adjust INTEN and SCALE INTEN to blue region. 






Intensity Balance and Offset 

21 . Set TRACE A to WRITE and TRACE B to STORE VIEW. Simultaneously press PLOT GRAT and 
CLEAR/RESET to display test routine ^0. 

22. Press PLOT CHAR to view test routine #1. Observe displayed strokes in right half of CRT display. 
Both long and short strokes are displayed. Short strokes are above inverted ’W and long strokes are 
below inverted W’. (See Figure 5-8.) If inverted ‘V’ is not symmetrical, refer to Stroke Generator 
adjustment. 

23. Adjust A4R60 INTEN BAL for uniform intensity on right and left sides above inverted ’V’. 







Model 8569A Adjustments 

ADJUSTMENTS 

5 - 14 . Z AXIS ADJUSTMENTS (Cont’d) 

24. Adjust A4R81 INTEN OFFSET for uniform intensity above and below inverted ’V’. 

25. If A4R81 does not adjust for uniform intensity, repeat steps 16 through 24. 

26. Set LINE switch off, disconnect power cord, and replace HP 8569A top cover. 
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Figure 5-7. CRT Display of Test Routine #3 




Figure 5S. CR T Display of Test Routine # 1 
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Nine test routines are contained in the firmware of the HP 8569A. These are used to adjust, to verify 

correct operation of, and to troubleshoot the digital Storage circuitry. 

Test routines can be accessed in two ways. In the usual method, press and hold the PLOT GR AT push- 
button, momentarily press the CLEAR/RESET pushbutton, then release PLOT GRATw In the othw 
method, turn the instrument OFF, press and hold PLOT GR/^T, tprn instrument ON, and release PLOT 
GRAT. In the latter method, less hardware and firmware rieeds to b^ functioning; therefore, it works for 
some malfunctions in which the first method fails to access the test routines. 

' ■ 

In test routines #0 and #4, a four-character code, displayed in the u|per right-hand corner of the CRT, 
represents the current revision to each of the four program ROMs. 

The test routines are numbered from #0 through #8 in the upper left-hand corner of the CRT . To view the 
output of the test routines, set both TRACE A and TRACE B to WRITE. To enter and exit the test 

routines, proceed as follows: 

1 . Access test routine #0 by either of the methods in the preceding d«i;scription . ^ ; 

j- 

^ • 

2. To select test routines #1 through #5, momentarily press PLOT CHAR to step through these tests in 

sequence. / 

3. To select test routines #6 through #8, momentarily press PLOT TRACE to step through these tests in 
sequence. 

4 To exit the test routine mode, either press CLEAR/RESET or turn the instrument OFF, then Ol^. 

^ i ' 

I ) ' ’ . , ' 

Display Adjust Line Test Pattern 

I 

Test routine #0 (Figure 5-9) is used for the following front-panel adjustments: 

•TRACE ALIGN 

• HORIZPOSN 

• VERTPOSN 

A somewhat different display output pattern in test routine #4 also may be used for these adjustments. 

* 'V, 

The trace is generated from fixed values in memory that correspond to the top horizontal graticule line and 
the vertical centerline. When trace alignment and position adjustments are properly made, the generated 
horizontal line should be displayed over the top horizontal graticule line, and the center tick mark should 
be positioned over the vertical centerline etched on the CRT. This matches the center of the top horizontal 
graticule line with the corresponding position sent through the Hewlett-Packard Interface Bus (HP-IB) to 

the plotter. 
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5-15. DIGITAL STORAGE TEST ROUTINES (Cont’d) 






TEST ROUTINE #0 



TEST ROUTINE #1 



Figure 5-9. Test Routines #0 and #1 



Stroko Generator Test Pattern 

Test routine #1 (Figure 5-9) is used for the following adjustments: 



• INTEN BAL (A4R60) 

• MIN INTEN (A4R77) 

• INTEN OFFSET (A4R81) 

• STROKE-FB (A9R59) 

• STROKE GAIN (A9R62) 



The character display verifies otieration of the character ROM and associated circuitry. The full ASCII 
character set is displayed. 

The stairstep display verifies operation of the output digital-to-analog converter (DAC). Eleven levels 
should be seen; these correspond to 512, 256, 128, 32, 16, 8, 4, 2, 1, and 0. The transitions to the last 

two levels are difficult to see on the CRT trace. Note that the levels have been offset by 128 to position all 
of them within the graticule area. 

The square wave is used to adjust and verify the operation of the stroke generator; there should be no more 
than a minimal overshoot or undershoot. Note that the overshoot or undershoot appears at the right-hand 
edge of the square wave rather than at the usual left-hand edge. This is becaq&^e the CRT traces are written 
backward (going from right to left). 

The test pattern on the right half of the screen is used to adjust and verify the stroke intensity modulation 
circuitry. When the front-panel INTEN control is at midrange, the brightness of the short strokes (the 
inverted ‘V’) should be the same as that of the rest of the pattern. 
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5-15. DIGITAL STORAGE TEST ROUTINES (Cont’d) 




TEST ROUTINE #2 TEST ROUTINE #3 



Figure 5-10. Test Routines #2 and #3 



Peak Detector Droop Test 

Test routine #2 (Figure 5-10) is used to measure the amount of hold-mode droop in the peak detector 
circuit. The droop is the amount the voltage on the hold capacitor decreases over time because of leakage 
of the hold capacitor and the components connected to this capacitor. The firmware implements a digital- 
storage oscilloscope mode. The sweep is triggered by a positive-going signal at the horizontal center of the 
screen. The. sweep time per division is adjustable by the SWEEP TIME/DIV control from 10 mSEC to 1 
SEC. Note that only the right half of the screen is used for the test mode. Trace A displays the data 
acquired by the sample detector, while Trace B displays the data acquired by the peak detector. 



Focus Test Pattern 



Test routine #3 (Figure 5-10) is used for the following adjustments: 

• HFTRIM(A4C6) 

• ASTIG(A4R17) 

e HF GAIN (A4R26) 

• INTEN DYN FOCUS (A4R30) 

• X DYN FOCUS (A5R91) 

• FOCUS LIMIT (A6R29) 

The separate dots making up the letter X should be observed to determine how well the CRT beam is 
focused. 
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5-15. DIGITAL STORAGE TEST ROUTINES (Coin’d) 

Output Tost Pattern 

Test routine #4 (Figure 5-11) provides the output test pattern that is used for the following adjustments: 

• TRACE ALIGN (Front panel) 

• HORIZ POSN (Front panel) 

• VERT POSN (Front panel) 

• PATTERN (A4R16) 

• DGTLXOAIN(A5R100) 

• DGTL X OFFSET (A5R108) 

• DGTL Y OFFSET (A5R1 11) 

• DGTL Y GAIN (A5R 1 1 3) 

The lines are generated from fixed values in memory that correspond to the top, bottom, left, and right 
graticule lines that are transmitted on the HP-IB to a plotter. The generated horizontal lines should coincide 
with the top and bottom graticule lines etched on the CRT. The two vertical lines should be spaced 10 
divisions apart, but they are usually offset from the edge because of nonlinearity of the CRT. (HORIZ 
POSN is adjusted so that the center tick mark lines up with the center vertical graticule line.) 



REV 

X.354 <»rln*008 Wiax^SO?, T-048 Y«l'n*047 fie«x*034 



i!^ 



TEST ROUTINE #4 TEST ROUTINE #5 

Figure 5-11. Test Routines #4 and #5 

Input Test Routine 

Test routine #5 (Figure 5-1 1) is used for the following adjustments: 

• PK OFFSET (A9R8) 

• PKGA1N(A9R14) 

• ADC OFFSET (A9R23) 

• ADC GAIN (A9R29) 

• SWP OFFSET (A9R45) 

• SWP GAIN (A9R47) 
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The trace data is acquired using algorithm similar to, tha| used for nd operation, except that ab- 
solute rather than incremented X positiohs are used. To avoiq;gaps in the trace, use sweep times of 100 ms 
per division or slower. Only the TRACE^A WRITE mode is functional in this test;however, the SAMPLE 
pushbutton selects sample or peak detection Ip' the norinal manner: When manual sweep mode is used, the 
trace may be Updated in eithe'r direction, The PLOT GRAIT pushbutton clears the trace and updates the 
minimum jand maxirnum values for X and Y. The following information is displayed: 






.1-. -I 



1 ' ■ . i 



I ' i.' 



X : Instantaneous value of X 
Xmin: Minimum value of sweep i updated at retrafie 

' ' '' • ’ I' " j ' ,1 

Xmax: Maxinaum value of sweep, updated at retrace 
Y: Instantaneous value of Y \ 

Ymin: Minimum value of video, updated at retrace 
Ymax: Maximum value of video, updated at retrace 

The readings are used primarily to set the gain and offset adjustment of sweep (X) and video (Y), preceding 
the analog-to-digital conversion. j 

No gaps in the trace should be seen when a horizontal line is displayed in linear mode with sweep times ot 
100 ms per division and slower. If there are gaps, the digital-to-analog converter (DAC) used in the ADC 
circuit is the primary suspect. 

Memory Test Routines 

Test routines #6, #7, and #8 perform tests on the various memories that are accessed by the microprocessor. \ 
The memory is repeatedly tested as long as the instrument is in a givipn test routine. This provides a con- 
venient means to troubleshoot intermittent memory problems. v 

For example, run the test unattended for an extended length of time, 6r|ry heating? cooling, or shaking the 
mircroprocessor board (A8 Microprocessor Assembly). If a failure oc:^rs, the teist stops; and failure in- 
dicators are displayed on the CRT. The indicators are a horizontal line at a given potion oii the CRT gnd 
repeated characters in the annotation area of the CRT. These indicators assist in narrp\ving the f|ahlt 
location to a defective IC. (See Memory Fault Location Table.) 






V 



If two indicators point to different faults, start with the primary indicator given in thU table. 









I'. 



When the instrument is turned on, a power-on verification test is perfbrmijJd. Thi^ jest rui^ each of the 
memory test routines once and takes about 3 seconds to complete^ ; 



'V 



!■ ■ A. 



System Memory Test. Select test routine #6 to test system mcmbry . Any failure that affects tke data bus 
also shows up as a failure in this test. Since part of the system meipory is ihjthe character niein^^ 
pattern is seen moving through the annotation area of the CRT. Tbe annotatiq^^ *#6Vis not displayed. If the 
test stops, refer to Memory Fault Location Table for an i)(^i|erpretatjon of the displayed failure indicators. 
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5-15. DIGITAL STORAGE TEST ROUTINES (Cont’d) 

Program Memory Test. Select test routine #7 to test program memory. No trace or character, except for 
‘#7,’ is displayed unless a test fails. Refer to Memory Fault Location Table for an interpretation of 
displayed failure indicators. 

Stroke Memory Test. Select test routine #8 to test stroke (trace) memory. A momentary display of */^8’ is 
followed by an unfocused pattern moving through the entire CRT area. If a test fails, refer to Memory 
Fault Location Table for an interpretation of displayed failure indicators. Each cycle through the test takes 
about 3 seconds. If the CLEAR/RESET pushbutton is pressed to exit this test, another power-on 
verification is performed. 



MEMORY FAULT LOCATION TABLE 



Primary Indicator 



Secondary Indicator 



Circuit Under Test 



Defective 1C 



Test Routine 
Number 



Line at 0 (IB 
Line at -5 dB 
Line at -10 dB 



Letter A 
Letter B 
Letter C 



System Memory 
System Memory 
System Memory 



Letter D 



Line at -15 dB 



Program ROM 
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5-16. DIGITAL STORAGE ADJUSTMENTS 



REFERENCE: 



A5 and A9 Scheniatics 



NOTE 



The linalog horizontal and vertical gain adjustments and the video offset 
adJustmWt must be performed before the digitai storage adjustments. 



DESCRIPTION: 

A description of all test routines is provided in the preceding section, with instructions for entering and 
exiting the routines. For convenience, some descriptions are repeated in this section. The test setup for 
digital storage adjustments is shown in Figure 5-12. Adjustment locations are shown in Figure 5-13. 

The following adjustments are included in this section. 

Digital-to- Analog Output Adjustments 

Stroke Generator Adjustments 
Digital Gain and Offset Adjustments 

Analog-to-Digital Input Adjustments 

Peak Detector Droop Test 

ADC and Peak Detector Adjustments 

Sweep Offset and Gain Adjustments 

EQUIPMENT: 

Required equipment is listed with appropriate adjustment sections. 

PROCEDURE: 

Perform, as required, individual adjustment procedures provided in this section. 

Stroke Generator Adjustments 

Description: 

In test routine #1, the character display verifies operation of the character ROM and associated circuitry. 
The full ASCII character set is displayed. 

The stairstep display verifies operation of the output digital-to-analog converter (DAG). Eleven levels 
should be seen; these correspond to 512, 256, 128, 64, 32, 16, 8, 4, 2, 1, and 0. The transitions to the last 
two levels are difficult to see on the CRT trace. Note that the levels have been offset by 128 to position all 
of them within the graticule area. 
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5-16. DIGITAL STORAGE ADJUSTMENTS (Cont’d) 



FUNCTION 

GENERATOR 




Figure 5-12. Digital Storage Adjust merits Test Setup 



The square wave is used to adjust and verify the operation of the stroke generator; there should be no more 
than a minimal overshoot or undershoot. Note that the overshoot or undershoot appears at the right-hand 
edge of the square wave rather than at the usual left-hand edge. This is because the CRT traces are written 
backward (going from right to left). 

Equipment: 

Oscilloscope 

10:1 Divider Probe 

Procedure: 

1 . Set all normal (green) spectrum analyzer controls and other controls as follows: 

HP8569A: 

TRACE A 
TRACE B 
INTEN. . . 

HP 1741A: 

CHANNEL A VOLTS/DIV 
TIME/DIV 

2. Select test routine#!. 

3. Connect oscilloscope probe to A9TP1 DGTL VERT and ground probe to A9TP2 GND 3. 

4. Adjust A9R62 STROKE GAIN so that raster (large shaded area on oscilloscope) is 3V peak-to-peak. 



05 (with 10:1 probe) 
2 msec 



WRITE 

WRITE 

Fully counterclockwise 



HP 1741 A 
HP 10004D 
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TOP VIEW 
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A21 VIOEO-100 Hz 
ASSEMBLY 



A5 

X-Y AMPLIFIER 
ASSEMBLY 



A9 

DATA CONVERTER 
ASSEMBLY 




A5R113 
DGTLY ^ 
GAIN 

A4R111 

DGTLY 

OFFSET 

A5R108 
DGTL X 
OFFSET 

A5R100 

DGTLX 

GAIN 
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A9R59 

STROKE-FB 

A9R62 

STROKE GAIN 



A9TP7 
PEAK TEST 



OK 




UNI IIM IJ* 






A9TP1 
DGTL VERT 

! "-^A9TP2 

P;-,, W GND3 

^ A9R29 

I i ADC GAIN 

|w *'* ' ' 

I A9R23 

M /ADC OFFSET 

A9R14 

u /PKGAiN 
A9R47 

i«-;!''i^^5!‘n~SWP GAIN 

7, A9R45 

\ SWP OFFSET 
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A9TP6 

GND 

A9R8 

PK OFFSET 



Figure 5-1 i Digital Storage Adjustment Locations 
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5-16. DIGITAL STORAGE ADJUSTMENTS (Cont’d) 

5. Adjust A9R59 STROKE-FB to minimize overshoot or undershoot at top of square wave on CRT of 
Spectrum analyzer> 

6. Repeat steps 4 and ;!? until no further adjustment is necessary. 

7. Disconnect oscilloscope from A9TP1. 

8. Verify that all characters are fully displayed on CRT. 

9. Verify that there are 1 1 levels on the staircase displayed in test routine #1 . (The last two transitions are 
difficult to discern.) 

Digital Gain and Offset Adjuslmdriiis 

Description: 

The digital gain and offset adjustments are performed after the analog horizontal and vertical gain ad- 
justments and the video offset adjustment. 

Procedure: 

1. Set all normal (green) spectrum analyzer settings. 

2. Select test routine #4. 

3. Adjust A5R100 DGTL X GAIN and A5R108 DGTL X OFFSET so that vertical lines of test pattern 
coincide with left and right graticule lines of CRT. Exact coincidence should occur at graticule cen- 
terline. These two adjustments are interactive; repeat until best match is achieved. 

4. Readjust A5R108 DGTL X OFFSET so that tick mark at center of display coincides with center 
graticule line. 

5. Adjust A5R1 13 DGTL Y GAIN and A5R1 11 DGTL Y OFFSET so that two horizontal lines of test 
pattern coincide with top and bottom graticule lines of CRT. Exact coincidence should occur at 
graticule centerline. These two adjustments are interactive; repeat until best match is achieved. 

Peak Detector Droop Test 

Description: 

Test routine #2 is used to measure the amount of hold-mode droop in the peak detector circuit. The droop 
is the amount the voltage on the hold capacitor decreases over time because of leakage of the hold 
capacitor and the components connected to this capacitor. The firmware implements a digital-storage 
oscilloscope mode. The sweep is triggered by a positive-going signal at the horizontal center of the screen. 
The sweep time per division is adjustable by the SWEEP TIME/DIV control from 10 mSEC to 1 SEC. 
Note that only the right half of the screen is used for the test mode. Trace A displays the data acquired by 
the sample detector, while Trace B displays the data acquired by the peak detector. 
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5-16. DIGITAL STORAGE ADJUSTMENTS (Cont’d) 

Equipment: 

Function Generator 

Extender Board, 22-pin 

Procedure: 



. ... HP3312A 
HP 08565-60107 



1 . Set all normal (green) spectrum analyzer controls, except as indicated, and other controls as follows: 



HP 8569A: 



TR ATF A 


WRITE 


TR ACF R . . . 


STORE BLANK 


<sWFFP TllV/IF/niV 


5 SEC 


HP3312A: 




FT IMPTION 


SQ 


P AMnF 


1 


FREQUENCY ^ 



2. Select test routine #2. 

) ' 

3. Install A9 Data Converter Assembly on extender board and ground A9TP7 PEAK TEST to A9TP6 
GND. Disconnect Video Cable from A9J1 and connect V P-P output of function generator to A9JI. 

4. Adjust OUTPUT OFFSET and AMPLITUDE of function generator so that square wave (nominally 
OV to -I- 0.8V) viewed on CRT extends between top and bottom graticule lines. 

NOTE 

The input signal must cross the horizontal center graticule line to trigger 
the display. 

5. Adjust frequency of function generator so that one full cycle of square wave is 4 divisions wide on 
CRT. Set TRACE B to WRITE. Observe magnitude of droop (that is, distance of Trace B from top 
graticule line). At room ambient temperature, droop should be less than 8 major divisions (full-screen 
vertical) in 2 horizontal divisions (1 second). 

6. Connect Video Cable to A9J 1 . 

ADC and Peak Detector Adjustments 

Description: 

The peak detector is adjusted to ensure accurate digitizing of analog amplitudes in the peak detection 

mode. The ADC adjustment ensures accurate conversion of horizontal and vertical analog information. 
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5-16. DIGITAL STORAGE ADJUSTMENTS (Cont’d) 



Equipment: 



Digital Voltmeter (DVM) 




HP 3455A 



Procedure: 



1 . Set all normal (green) spectrum analyzer controls, except as indicated, and other controls as follows: 



TRACE A WRITE 

TRACER .. WRITE 

AMPLITUDE SCALE LIN 

SWEEP TIME/DI V 50 mSEC 

RESOLUTION BW (coupled). 1 MHz 

SAMPLE Depressed 

SWEEP SOURCE MNL 

MANUAL SWEEP Midrange 



NOTE 

Tolerance for all adjustments is ±1 count. 



2. Select test routine #5. 

3. Connect DVM to A21TP5 VIDEO and adjust A9R23 ADC OFFSET for a Y reading of 048. Record 
offset read from DVM. 

4. Connect CAL OUTPUT to INPUT 50fi. Center signal and set ZERO SPAN. 

5. Adjust FINE tuning control to peak voltage measured at A21TP5. Adjust REFERENCE LEVEL 
controls for a DVM reading of 800 mV plus offset recorded in step 3. 

6. Adjust A9R29 ADC GAIN fora Y reading of 848. 

7. Press and release SAMPLE pushbutton to return it to normally out position. Disconnect CAL 

OUTPUT FROM INPUT 50fi. 

( _ • 

8. Adjust A9R8PK OFFSET for a Y reading of 048. 

9. Reconnect CAL OUTPUT and adjust A9R14 PK GAIN for a Y reading of 848. 

10. Repeat steps 3 through 9 as necessary to achieve desired readings on CRT of spectrum analyzer. 
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5-16. DIGITAL STORAGE ADJUSTMENTS (Cont’d) 

Sweep Offset and Gain Adlustments 

Description: 

Accurate analog-to-digital (ADG) input adjustments are necessary to ensure correct start of sweep 
blanking, end of sweep blanking, and maximum-level clipping. In addition, they provide an accurately 
calibrated HP-IB output of the trace data. X values of 15 and 495 correspond to the left- and right-edge 
graticule lines. 

Procedure: 

1. Select test routine #5. 

2. Set all normal (green) spectrum analyzer controls, except as indicated, and other controls as follows: 

TRACE A 

TRACE B 

FREQUENCY SPAN MODE 

SWEEP SOURCE 

AMPLITUDE SCALE ..... 

3 . Adjust A9R45 SWP OFFSET for an Xmin reading of 005 . 

4. Adjust A9R47 SWP GAIN for an Xmax reading of 505. 

5 . Repeat steps 3 and 4 as necessary to achieve the desired rea 




WRITE 
WRITE 
ZERO 
.. INT 
.. LIN 
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REFERENCE: 

A5 and A21 Schematics 
DESCRIPTION: 

The CRT trace is horizontally centered, then horizontal gain is adjusted for a trace that is 10.4 divisions 
wide. The trace is positioned on the bottom horizontal graticule line, and the 100 MHz CAL OUTPUT 
signal is applied as the spectrum analyzer input. REF LEVEL CAL is adjusted for an 800 mV output from 
A21 Video Assembly, and the vertical gain is adjusted for eight divisions of CRT trace deflection. 




Figure 544. Horizontal and Vertical Gain Adjustments Test Setup 




TOP VIEW 

A21 

A21TP5 VIDEO 100 HZ 
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5-17. HORIZONTAL AND VERTICAL GAIN ADJUSTMENT (Cont’d) 

EQUIPMENT: 

Digital Voltmeter ... .... HP 3455 A 

I WARNING \ 



I i 



To miiiimlze shock hazard, use a non-metallic screwdriver for ad- 
justments on AS and AS Deflection Amplifiers. 

PROCEDURE: ■ 

1. Set LINE switch OFF, disconnect power cord and remove HP 8569A top cover. 

2. Reconnect power cord, set LINE switch ON, and connect equipment as shown in Figure 5-14. Set 

spectrum analyzer controls as follows: ^ 

TRACEA , STOREBLANK 

TRACEB STOREBLANK 

FREQUENCY BAND GHz X • 01 - ! .8 

RESOLUTION BW (coupled) 30 kHz 

FREQUENCY SPAN MOOE - PERDIV 

INPUT ATTEN ...... 10 dB 

REFLEVELdBm..................... -5(1 

REFERENCE LEVEL FINE......,.....;, 0 

AMPLITUDE SCALE > lO dB 

AUTO STABILIZER ; • ■ • OFF 

SWEEP TIME/DIV ... . .. AUTO 

TUNING ...i.. .... O.lOOGHz 

NOTE. ; 

In adjusting the hORSZ GAIN pbtentiometer A5R64 (Figure 5-15), it is 
assumed that the INT SWP ramp output of A16 Sweep Generator 
Assembly is e --S to 4*5 volts ramp. (Refer to Sweep Generator 
Adjustments.) 

, ' ;i, ■ ■ 

3. Adjust front-panel HORIZ POSN screwdriver adjustment to place left edge of noise on far left 
graticule line. 



4. Set REF LEVEL dBm to 
graticule line. 



10. Connect CAL OUTPUT to INPUT 500. Tune signal to center 



5. Move signal 0.4 division to left using HORIZ POSN. Right-hand edge of noise should be on far right 
graticule line. If not, adjust A5R64 HO'RIZ GAIN. 

6. Repeat steps 3 through 5 until no further adjustment is necessary. 
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5-17. HORIZONTAL AND VERTICAL GAIN ADJUSTMENT 

Hcrlzontsd Gain Adjustment 

' \ 

7. Disconnect CAL OUTPUT from INPUT 5012. Set FREQUENCY SPAN MODE to ZERO SPAN and 
AMPLITUDE SCALE to LIN. 

8. Adjust front-panel VERT POS^*; screwdriver adjustment to toce two divisions above bottom 

horizontal graticule line. / - 

9. Simultaneously deprf?ss;EXT and INJ SWEEP SOyRCE pushbuttons to obtain a dot on CRT 

display. '■ ; ; 

10. Adjust front-panel HORiZ POSN screwdriver adjustment to set dot on center vertical graticule line. 

1 1 . Switch SWEEP SOURCE to INT. , ■ 

Vertical Gain Adjiisj^ment 

12. Adjust frbnt-p^nel VERT POSN screwdriver adjustment to set CRT trace at bottom horizontal 
graticule line. Note voltage a^ 

11 Connect I OQ MHz CAL OUTPUT signal to INPUT 50ft connector and adjust front-panel TUNING 
contn I I peak 100 MHz signal on CRT display, Set RESOLUTION BW to 1 MHz. 

14. Adjust front-panel REF LEVEL CAL sctewdriyer adjustment for 800 mV plus offset as measured at 
A21TP5. (Be sure signal is peaked with front-panel TUNING control.) 

15. Adjust A5R25 VERT GAIN to set signal level on top horizontal graticule line. 

16. Disconnect 100 MHz CAL OUTPUT signal and repeat steps 12 through 15 until no further ad- 
justment is necessary. 

14. When adjustment is complete, set LINE switch OFF, disconnect power cord, and install HP 8569A 
top cover. 



\ 
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5-18. LOG AMPLIFIER ADJUSTMENT 

REFERENCE: 

A22 Schematic 

NOTE 

The analog vertical and horizontal gain adjustments and the video offset 
adjustment must be completed before the log amplifier adjustment is 
performed. 



DESCRIPTION: 

Step attenuators are used to change the input signal level in calibrated steps. The output of A21 Video 
Assembly is monitored and adjustments are performed to calibrate A22 Log Amplifier Assembly. 



EQUIPMENT: 

Digital Voltmeter HP 3455 A 

10-dB Step Attenuator HP 355D, Opt. H80 

1-dB Step Attenuator HP 355C, Opt. H80 









SPECTRUM 

ANALYZER 



i A21TP6 




10 dB STEP IdBSTEP 

ATTENUATOR ATTENUATOR 



DIGITAL VOLTMETER 




INPUT 



V 



J 



Figure 5-/6. Log Amplifier Adjustment Test Setup 
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5-18. LOG AMPLIFIER ADJUSTMENT (Cont’d) 



TOPVIEW 

A21 A22 

VIDEO 100 Hz LOG AMPLIFIER 



A22 



A22R10 

OFFSET 



A22R23 

SLOPE 



A22R30 

G5 



A22R27 

G6 




A25S1 

TEST-NORM 



A22R121 \ A22R34 / A22R33 /A22R69 
LOG GAIN \ LIN / G4 / -30 dB, 

\ A 



A22R39 
-10 dB 



A24S1 

TEST-NORM 



A21TP5 

VIDEO 




V 0 '.y 0. .0 ‘ O 0 .O- 




Figure 5-1 7„ Log Amplifier Adjustment Locations 



PROCEDURE: 

1. Set LINE switch to OFF, disconnect power cord, remove HP 8569A top cover, set A24S1 
TEST-NORM switch to TEST, and set A25S1 TEST-NORM switch to TEST. 



2. Reconnect power cord, set LINE switch ON, and connect equipment as shown in Figure 5-16. Set 
normal (green) settings, except as indicate^, and other spectrum analyzer controls as follows: 



TRACE A 

TRACE B 

FREQUENCY BAND GHz . 

INPUT ATTEN 

REF LEVEL dBm 

REFERENCE LEVEL FINE 
RESOLUTION BW ...... 

FREQUENCY SPAN/DI V . 

TUNING 

AMPLITUDE SCALE ... . 



WRITE 

STORE BLANK 
...... . 01 - 1.8 

OdB 

-50 

0 

...... 300kHz 

10 MHz 

. ... 0.100 GHz 
LIN 
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5-18. LOG AMPLIFIER ADJUSTMENT (Cont’d) 

3. Set 10-dB step attenuator to 0 dB. Set 1-dB step attenuator to 5 dB. 

4. Disconnect GAL OUTPUT frorn step attenuator. Measure offset at A21TP5 and record. 



mv 

5. Connect CAL OUTPUT to step attenuator and adjust TUNING control to center 100 MHz signal on 
CRT display. Set FREQUENCY aPAN MODE to ZERO SPAN and VIDEO FILTER to NOISE 
AVG. Peak signal with FINE tuning control. 

6. Adjust front-panel REF LEVEL CKscrewdriver adjustment for 800 =t: 1 mV, plus offset recorded in 
step 4, as measured at A21TP5. 

7. Set AMPLITUDE SCALE to 10 dB. 

8. Adjust A22R23 SLOPE for a reading of 800 ± 1 mV, plus offset recorded in step 4, as measured at 
A21TP5. 



NOTE 

Always keep signal peaked with FINE tuning control for maximum output 
atA21TP5. 

9. Set 10-dB step attenuator to 60 dB and adjust A22R10 OFFSET for 200 ± 1 mV, plus offset recorded 
in step 4, as measured at A21TP5. 

10. Repeat steps 8 and 9 until no further adjustment is necessary. 

11. Set 10-dB step attenuator to 30 dB and adjust A22R23 SLOPE for 500 ± 1 mV, plus offset recorded in 
step 4, as measured at A21 TPS. 

12. Set 10-dB step attenuator to 0 dB and adjust A22R69 - 30 dB for 800 ± 1 mV, plus offset recorded in 
step 4, as measured at A21 TPS. 

13. Repeat steps 1 1 and Itil no further adjustment is necessary. 

14. Set 10-dB step attenuator to 10 dB and adjust A22R23 SLOPE for 700 ± 1 mV, plus offset recorded in 
step 4, as measured at A2 1 TPS . 

15. Set 10-dB step attenuator to 0 dB and adjust A22R39 - 10 dB for 800 ± 1 mV, plus offset recorded in 
step 4, as measured at A21 TPS. 

16. Repeat steps 14 and 15 until no further adjustment is necessary. 

17. Repeat steps 8 through 16 until limits in Table 5-6 are met. 
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5-18. LOG AMPLIFIER ADJUSTMENT (Cont’d) 

Table 5‘6. Log Fidelity Check 



Step Attenuator Setting (dB) 


D VM Reading^ 


■ 0 


Ref: 800 ±1 mV 


10 


700 ±3 mV 


20 


600 ±4 mV 


30 


500 ±4 mV 


40 


400 ±5 mV 


50 


300 ±6 mV 


60 


200 ±7 mV 


70 


100 ±8 mV 


♦Plus offset 

! — : 



Linear Output and Linear Step Gain 

18. Set spectrum analyzer controls as follows: 



INPUT AtTEN 10 dB 

REF LEVEL dBm -50 

AMPLITUDE SCALE LIN 



19. Set 10-dB step attenuator to 0 dB and adjust A22R34 LIN for 800 ± 1 mV, plus offset recorded in step 
4, as measured at A2 1 TPS. 

20. Make adjustments indicated in Table 5-7. 



Table 5-7. Linear Gain Adjustments 



Adjustment 


Step Attenuator 


Reference Level 


DVM Reading^ 


A22R34 


0 


-50 dBm 


Ref: 800 ±1 mV 


A22R33 


10 


-60 dBm 


800 ±5 mV 


A22R30 


20 


-70 dBm 


800 ±5 mV 


A22R27 


30 


-80 dBm 


800 ±5 mV 


No Adjustment 


40 


-90 dBm 


800 ±10 mV 


♦Plus offset 



Log Gain 

21 . Set spectrum analyzer controls as follows: 



INPUT ATTEN lOdB 

REF LEVEL dBm -50 

AMPLITUDE SCALE 1 dB 
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5-18. LOG AMPLIFIER ADJUSTMENT (Cont’d) 

22. Set 10-dB step attenuator to 0 dB. Digital voltmeter (DVM) should read 800 ±\ mV, plus offset 
recorded in step 4, as measured at A21 TPS. 

23. Set 10-dB step attenuator to 40 dB. Set REF LEVEL dBm to —90 and adjust A22R121 LOG CAIN 

for 800 ± 1 mV, plus offset recorded in step 4, as measured at A21 TPS. 

24. Check log gain steps according to Table S-8. 



Table 5-8. Log Gain Adjustment Limits 



Step Attenuator 


Reference Level 


DVM Reading* 


0 


-50 dBm 


, Ref: 800 ±1 mV 


10 


-60 dBm 


800 ±3 mV 


20 


-70 dBm 


800 ±3 mV 


30 


-80 dBm 


800 ±3 mV 


' 40 


-90 dBm 


800 ±3 mV 


♦Plus offset 



Error Check (IdB/DIV) 

25. Set 10-dB step attenuator to 0 and REF LEVEL dBm to —SO. DVM should read 800 ±1 mV, plus 
offset recorded in step 4, as measured at A21TPS. Increase attepuation in 1-dB steps and take DVM 
readings to che^k log amplifier output. (Refer to Table S-9). 

26. Return A24S1 TEST-NORM switch and A2SS1 TEST-NORM switch to NORM. 

Table 5-9. Log Amplifier Output Limits 



STEP ATTENUATORS 


DVM Reading* 


10 dB 


1 dB 


0 


6 


790 ±3 mV 


0 


7 


780 ±3 mV 


0 


8 


770 ±3 mV 


0 


9 


760 ±3 mV 


10 


0 


750 ±3 mV 


10 


1 


740 ±3 mV 


10 


2 


730 ±3 mV 


10 


3 


720 ±3 mV 


10 


4 


710 ±3 mV 


10 


5 


700 ±3 mV 


10 


6 


690 ±3 mV 


10 


7 


680 ±3 mV 


10 


8 


670 ±3 mV 


10 


9 


660 ±3 mV 


♦Plus offset 
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5-19. VIDEO OFFSET ADJUSTMENT 

REFERENCE: 

A21 Schematic 
DESCRIPTION: 

First the vertical gain is adjusted in A5 X-Y Amplifier Assembly to place the signal on the REFERENCE 
LEVEL graticule line of the CRT with a specified voltage at the input to A21 Video Assembly. Then the 
LIN potentiometer in A22 Log Amplifier Assembly is adjusted so that the signal remains at the REFER- 
ENCE LEVEL line as the AMPLITUDE SCALE is switched between LIN and 10 dB/DIV. Finally, the 
offset is adjusted in A21 Video Assembly so that the signal remains at the REFERENCE LEVEL line as 
the AMPLITUDE SCALE is switched between 10 dB/DIV and 5, 2, or 1 dB/DlV. 




Figure 5-18. Video Offset Adjustment Test Setup 



TOP VIEW 



A21 

(STANDARD) 




A21TP5 A21R92 

VIDEO OFFSET 




A21 

(OPTION 002) 



A21TP5 A21R92 




Figure 5-19. Video Offset Adjustment Locations 
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5-19. VIDEO OFFSET ADJUSTMENT (Cont’d) 

i 

9. Connect 100 MHz CAL OUTPUT signal to INPUT 50fi connector and set AMPLITUDE SCALE to 
10 dB/DIV. Adjust REFERENCE LEVEL controls for a measurement at A21TP5 of 800 mV plus of- 
fset measured in step 4. 

10. Set AMPLITUDE SCALE to LIN and adjust A22R34 LIN for 800 mV plus offset, measured at 
A21TP5. (Precise adjustment of vertical gain, steps 4 through 7, is critical for adjustment of A22R34 
LIN.) 

11. Adjust A21R92 OFFSET for no signal level change when AMPLITUDE SCALE is switched between 
lOdB/DIV and 1 dB/DIV positions. 

12. Set AMPLITUDE SCALE to 10 dB/DIV and adjust front panel VERT POSN to set signal level on 
REFERENCE LEVEL graticule line. 

13. Disconnect 100 MHz CAL OUTPUT signal and set AMPLITUDE SCALE to LIN. Check that CRT 
trace is on bottom horizontal graticule line. If not, repeat steps 4 through 8. 

14. Connect 100 MHz CAL OUTPUT signal to INPUT 500 connector. Select each AMPLITUDE 
SCALE (10 dB/DIV, 5 dB/DIV, 2 dB/DIV, 1 dB/DIV, and LIN) and check that signal level does not 
shift more than 0.5 division from REFERENCE LEVEL graticule line. 

15. When adjustment is complete, set LINE switch OFF, disconnect power cord, and install HP 8569A 
top cover. 
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5-20. BANDWIDTH FILTER ADJUSTMENTS 

REFERENCE: \ 

A21, A23/A27, A24, A25, and Schematics 

\ • 

Option 002: A21 and A23/A27 Schematics 
DESCRIPTION: 

Each of four crystal filters is adjusted for a symmetrical and centered bandwidth while the other three 
filters are disabled with crystal shorts. The LC filters are adjusted by a similar method. The 3-dB band- 
widths are checked for each RESOLUTION BW and, if necessary, adjustments are performed to give 
correct band widths. 

NOTE 

The following portion of the description does not apply to Option 002 
instruments. 

The first-stage center frequency of A26 3 MHz Filter Assembly is aligned with the center frequency of the 3 
kHz bandwidth. The bandpass of each stage of A26 is adjusted for centering and symmetry while the 
spectrum analyzer is in the 1 kHz bandwidth. The LO NULL capacitor in A25 Up-Down Converter is 
adjusted for a minimum 18.4 MHz LO signal to A24 Step Gain/Oscillator Amplifier Assembly. (This 
signal is monitored in A23 Bandwidth Filter No. 2 Assembly.) DC GAIN in A25 is adjusted to set the 
amplitude of the 1 kHz bandwidth relative to the amplitude of the 1 MHz bandwidth. The 3-dB points of 
the .3 kHz and .1 kHz bandwidths are measured to ensure that they are within tolerance. 



EQUIPMENT: 



I 



Oscilloscope 

Spectrum Analyzer 

Frequency Counter 

DC Power Supply 

1:1 Divider Probe 

10:1 Divider Probe 

BNC Tee 

Cable 

h ■ 

Crystal Short (3 required) 



I m/'Ii! 



''I 1 1 

• • • « f,l O'. *..,10 • • 

NOTE 



. ... HP1741A 
HP I40T/8552B 
5342A, Opt. 005 
. ... HP6214A 
. .. HP10007D 
. . . HP 10004D 
. HP 1250-0781 
HP 11592-60001 
See Figure 5-21. 



A crystal short consists of a M /iF capacitor (HP Part No. 0160-0161) and 
a 90.0 ohm resistor (HP Part No. 0757-0400) connected in series. Two 
square terminal connectors (HP Part No. 0362-0265) are used for con- 
necting the crystal short across the test points. 
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5-20. BANDWIDTH FILTER ADJUSTMENTS (Cont’d) 

CONFIGURATION A 




CONFIGURATION B 






E 






®(D.® 



OUTPUT 

50(2 



®®.®i 



SCAN 

IN/OUT 



BNC 

TEE 

' ) 



Figure 5-20. Bandwidth Filter Adjustment Test Setup 
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5-20. BANDWIDTH FILTER ADJUSTMENTS (Cont’d) 




CAPACITOR 



RESISTOR 




RECEPTACLES 



A 

\ 



Figure 5-2 L Crystal Short Configuration 



PROCEDURE: 



1 . Set LINE switch OFF, disconnect power cord, and remove HP 8569A top cover. 

Crystal Alignment 

2. Reconnect power cord, set LINE switch ON, and connect equipment as shown in Figure 5-20. With 
normal settings (green), set spectrum analyzer controls as follows: 

TRACE A WRITE 

TRACEB STOREBLANK 



FREQUENCY BAND GHz Ul - l.» 

INPUT ATTEN lOdB 

REF LEVEL dBm 0 

REFERENCE LEVEL FINE ■ -10 

RESOLUTION BW 30LHz 

FREQUENCY SPAN/DIV 20 kHz 

AMPLITUDE SCALE • • ■ * IN 

TUNING 0,100GHz 



3. Connect 100 MHz CAL OUTPUT signal to INPUT 50fl connector and adjust TUNING control to 
center 100 MHz signal on CRT display. 

4. Connect crystal shorts (through cover access holes) across each pair of the following test points: 
A23TP1/A23TP2, A27TP1/A27TP2, and A27TP4/A27TP5. 

5. Adjust front-panel TUNING control to center bandpass spike (Figure 5-23) on CRT display. 

NOTE 

non-metallic tuning tool is required for all crystal filter and LC filter 
adjustments. 

6. Adjust A23G54 CTR and A23C38 SYM (Figure 5-22) for a centered and symmetrical bandpass. 
Crystal center adjustment A23C54 is adjusted for minimum signal amplitude (Figure 5-23). 

7 . Remove crystal short across A23TP 1 / A23TP2 and short A23TP4 to A23TP5 . 

11 . 
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5-20. BANDWIDTH FILTER ADJUSTMENTS (Cont’d) 



R55 
3 kHz 



A21 

VIDEO ASSY 



TOP VIEW 

A23 A27 

BW FI LTER NO. 2 BW FILTER NO. 1 



A21 

(STANDARD) 



R58 
10 kHz 



A /m^ii 1 1 , 



R77 

3MHz 



R74 

1MHz 







'/ s V i: 

']|l 



O «> V* ■ i*! 



A21 

(OPTION 002) 

R52 R55 R58 R77 R74 R71 

1kHz 3 kHz 10 kHz 3 MHz 1 MHz 300 kHz 



r*fl) fw) ( Q^ M (») (n^ («^ 0 (oii) (5) ® 

‘i .U.l.l.l 






A23/A27 

C15 C2S C23 R31 R26 C38 C54 C45 

SYM CTR LC CTR XTL LC SYM CTR LC CTR 



l.;lr’|T;j To*'] I |‘||f|‘ ; 'I 

^'1 

mmiL- 



C73 
LC DIP 

Figure 5-22. Bandwidth Filter Adjustment Locations (1 of 2) 
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A26TP9 
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A26C33, 

CTR 
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Figure 5-22. Bandwidth Filter Adjustment Locations (2 of 2) 
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5-20. BANDWIDTH FILTER ADJUSTMENTS (Cont’d) 




8. Adjust A23C25 CTR and A23C15 SYM for a centered and symmetrical bandpass. Adjust A23C25 
CTR for minimum signal amplitude (Figure 5-23). 

9 Switch AMPLITUDE SCALE to 5 dB and remove crystal short from A27TP4/A27TP5 and short 
A23TP1 to A23TP2. 

10. Adjust A27C54 CTR and A27C38 SYM for a centered and symmetrical bandpass. Adjust A27C54 
CTR for minimum signal amplitude (Figure 5-23). 

1 1 . Remove crystal short from A27TP 1 / A27TP2 and short A27TP4 to A27TP5 . 

12. Adjust A27C25 CTR and A27C15 SYM for a centered and symmetrical bandpass. Adjust A27C25 
CTR for minimum signal amplitude (Figure 5-23). Remove all crystal shorts from spectrum analyzer. 

LC Alignment 

13. Set FREQUENCY SPAN/DIV to 20 kHz and AMPLITUDE SCALE to LIN. Adjust TUNING 
control to center 100 MHz signal on CRT display, then set RESOLUTION BW control to 3 MHz. Set 
A21S1 NORM-TEST switch to TEST. 

14. Install A23 Bandwidth Filter No. 2 Assembly on extender board and perform preliminary LC filter 
adjustment as follows: 



NOTE 

It might be necessary to adjust the REFERENCE LEVEL FINE control to 
obtain an on-screen display during the following adjustments. 

a. Short to grpund following test points: A23TP6, A27TP3, and A27TP6. 
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5-20. BANDWIDTH FILTER ADJUSTMENTS (Cont’d) 

b. Center 100-MHz CAL OUTPUT signal on CRT display. Adjust A23C73 LC DIP for minimum 
signal amplitude. 

c. Disconnect short to ground from A23TP6 and connect short to A23TP3. Center 100-MHz CAL 
OUTPUT signal on CRT display. Adjust A23C74 LC DIP for minimum signal amplitude. 

d. Reinstall A23 and install A27 Bandwidth Filter No. 1 Assembly on extender board with shorts to 
ground connected to A23TP3, A27TP3, and A27TP6. 

e. Disconnect short to ground from A27TP3 and connect short to A23TP6. Center 100-MHz CAL 
OUTPUT signal on CRT display. Adjust A27C73 LC DIP for minimum signal amplitude. 

f. Disconnect short to ground from A27TP6 and connect short to A27TP3. Center 100-MHz CAL 
OUTPU ^ signal on CRT display. Adjust A27C74 LC DIP for minimum signal amplitude. 

I ■ ' , 

g. Remove jumpers to ground and reinstall A27 Bandwidth Filter No. 1 Assembly. Replace covers 
on A23 and A27 Bandwidth Filter Assemblies. 

NOTE 

When A23 and A27 Bandwidth Filter Assemblies are instailed with covers 
in piace, midget copper aiiigator ciips (HP Part No. 1400-0483) can be 
used to short test points to cover. 

15. Short to ground A23TP6, A27TP3, and A27TP6. Set RESOLUTION BW to 30 kHz and center 
signal. Set RESOLUTION BW to 100 kHz. Adjust A23C23 LC CTR to center bandpass display on 
CRTscreen. 

16. Disconnect short to ground from A23TP6 and connect to A23TP3. Set RESOLUTION BW to 30 kHz 
and center signal. Set RESOLUTION BW to 100 kHz. Adjust A23C45 LC CTR to center bandpass 
display on CRT screen. 

17. Disconnect short to ground from A27TP3. Short to ground A23TP3, A23TP6, and A27TP6. 

18. Set RESOLUTION BW to 30 kHz and center signal. Set RESOLUTION BW to 100 kHz. Adjust 
A27C23 LC CTR to center bandpass display on CRT screen. 

19. Disconnect short to ground from A27TP6 and connect to A27TP3. Set RESOLUTION BW to 30 kHz 
and center signal. Set RESOLUTION BW to 100 kHz. Adjust A27C45 LC CTR to center bandpass 
display on CRT screen. 

20. Disconnect shorts to ground from A23TP3, A23TP6, and A27TP3. Set A21S1 NORM-TEST switch 
to NORM. Set RESOLUTION BW to 30 kHz and FREQUENCY SPAN/DIV to 2 kHz. Adjust 
TUNING control to center bandpass display on CRT screen. Turn AUTO STABILIZER on. 

21 . Switch RESOLUTION BW from 30 kHz to 10 kHz and check that signal shift does not exceed 3 kHz 
(1 .5 divisions). If signal shift is out of tolerance, repeat steps 2 through 12. 
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5-20. BANDWIDTH FILTER ADJUSTMENTS (Cont’d) 

22. Set FREQUENCY SPAN/DIV to 10 kHz. Adjust FINE tuning control to center bandpass display on 
CRT screen. Set RESOLUTION BW to 100 kHz and note where signal crosses cente.^ vertical 
graticule line. Adjust A23C23, A23C45, A27C23, and A27C45 in succession so that amplitude of 
signal is peaked where it intersects center vertical graticule line. Repeat adjustments until 30- and 100- 
kHz bandwidths are centered. If signal shift between 30 k Iz and 100 kHz is greater than 10 kHz (1 
division), repeat steps 13 through 21. 

Bandwidth Amplitude 

23. Set RESOLUTION 3W to 3 MHz, FREQUENCY SPAN/DiV to 2 kHz, and AUTO STABILIZER 
on. 

24. Adjust FINE TUNING and REFERENCE LEVEL FINE for a centered signal with 7 division am- 
plitude. ' 

25. Set RESOLUTION BW to 100 kHz and center signal with FINE TUNING control. Adjust A23R26 
LC and A27R26 LC equally to obtain a 7 division amplitude signal. 

26. Set RESOLUTION BW to 3 kHz and Center signal with FINE TUNING control. Adjust A23R31 
XTL and A27R3 1 XTL equally to obtain a 7 division amplitude signal . 

NOTE 

Steps 27 through 29 are performed only on Option 002 instruments. 

27. Uncouple RESOLUTION BW and FREQUENCY SPAN/DIV switches. Set TRACE A and TRACE 
B to STORE BLANK. Set FREQUENCY SPAN/DIV to 1 kHz and RESOLUTION BW to 1 kHz. 
Couple switches in this position. Set AMPLITUDE SCALE to 1 dB/DI V . 

28. Center 100 MHz signal with FINE TUNING control and adjust REFERENCE LEVEL FINE to ob- 
tain a 7 division amplitude signal. 

29. Step RESOLUTION BW switch from 1 kHz to 300 kHz and check that amplitude variation from 
seventh graticule line is less than ±0.5 dB. Check that signal amplitude for 300 kHz and 3 MHz 
RESOLUTION BW positions is within ±0.4 dB of seventh graticule line. (The 1 kHz RESOLUTION 
BW position was used for amplitude reference in step 27 and should be on seventh graticule line.) If 
signal amplitude for 300 kHz position is out of tolerance, repeat steps 14 through 21. If signal am- 
plitude for 3 MHz position is out of tolerance, check Third Converter bandpass shape according to 
Third Converter adjustment procedure. 

3 dB Bandwidth Adjustments 

30. Set TRACE A to WRITE and TRACE B to STORE BLANK. Set AMPLITUDE SCALE to LIN, 
RESOLUTION BW to 3 MHz, and FREQUENCY SPAN/piV to .5 MHz. Adjust REFERENCE 
LEVEL FINE to set signal peak 7. 1 divisions above graticule baseline. 




. BANDWIDTH FILTER ADJUSTMENTS (Cont’d) 

NOTE 

Adjustment of the 3 dS bandwidth for the 100 kHz and 30 kHz 
RESOLUTION BW positions requires changing the factory-selected 
resistors. The 100 kHz bandwidth narrows with an Increase In resistor 
values. The 30 kHz bandwidth widens with an Increase In resistor values. 

While the resistors selected for each bandwidth (100 kHz or 30 kHz) do 
not need to be of the same value, they should not vary from each other by 
more than 10 percent. 

NOTE 

The 1 kHz bandwidth Is adjusted here only In Option 002 Instruments. 

1 

Perform 3 dB bandwidth adjustment listed in Table 5-10. Maintain signal peak 7.1 divisions above 
graticule baseline, and adjust for correct bandwidth 5 divisions above graticule baseline. Measure 3 
dB bandwidth with a frequency counter as follows: 

a. Set SWEEP SOURCE to MNL, and connect frequency counter to rear panel 21 .4 MHz IF OUT- 
PUT connector. 

Table 5-10. 3-dB Bandmdth Adjustments and Limits 



RESOLUTION 

BW 


FREQUENCY 

SPAN/DIV 


ADJUSTMENT 


3 dB BANDWIDTH 
LIMITS 


3 MHz 


.5 MHz 


A21R77 


3 MHz 


2.55 to 3.45 MHz 

. 


1 MHz 


.2 MHz 


A21R74 


1 MHz 


0.85 to 1.15 MHz 


300 kHz 


50 kHz 


A21R71 


300 kHz 


255 to 345 kHz 


lOOkHz 


20 kHz 


A23R19*, A23R43*, 
A27R19*, A27R43* 


85 to 115 kHz 


30 kHz 


5 kHz 


A23R23*, A23R48* 
A27R23*, A27R48* 


25.5 to 34.5 kHz 


10 kHz 


2 kHz 


A21R58 


10 kHz 


8.5 to 11.5 kHz 


3 kHz 


1 kHz 


A21R55 


3 kHz 


2.5 to 3.5 kHz 


1 kHz (Option 002 only) 


1 kHz 


A21R52 


1 kHz 


0.8 to 1.2 kHz 
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5-20. BANDWIDTH FILTER ADJUSTMENTS (Coin’d) 

b. Adjust MANUAL SWEEP control to position CRT trace at lower frequency 3 dB point, then 
upper frequency 3 dB point. Note that frequency difference between 3 dB points is within 1 5 per- 
cent of selected RESOLUTION BW. If not, repeat corresponding 3 dB bandwidth adjustment. 
(The 3 dB point is 5 divisions above graticule baseline when signal peak is 7.1 divisions above 
graticule baseline.) 

c. Set SWEEP SOURCE to INT. 

32. For Option 002 instruments only, set LINE switch to OFF, remove power cord, and install HP 8569A 
top cover. 

3 MHz Filter Adjustments 

NOTE 

In the following procedures, which do not apply to Option 002 In- 
struments, dc power supply outputs should be floating. 

33. Remove right side panel and disconnect green coax cable (W22) from A29J6 21.4 MHz IF input, 
located on right-hand side near rear of instrument. Connect equipment as shown in Figure 5-20, Con- 
figuration B. Set controls as follows: 



HP 8569A: 

TRACE A 

TRACED 

FREQUENCY BAND GHz . 

INPUT ATTEN 

REF LEVEL dBm 

REFERENCE LEVEL FINE . 
RESOLUTION BW (coupled) 

AMPLITUDE SCALE 

SWEEP TIME/DIV 

HP8443A: 

RF OUTPUT LEVEL 

POWER 

FUNCTION 

HP8552B: 

SCAN MODE 






Adjustments Model 8569A 



ADJUSTMENTS 



5-20. BANDWIDTH FILTER ADJUSTMENTS (Cont’d) 

HP8553B: 

BANDWIDTH 
SCAN WIDTH 
FREQUENCY 

HP1741A: 



MODE..... AVSB 

CHAN A • • • . 05/DI V (AC coupled) 

CHAN B . 5/DlV (DC coupled) 



MAG : 

34. Adjust dc power supply to center scan on 140-series spectrum analyzer. Adjust oscilloscope horizon- 
tal position to center external horizontal sweep. 

35. Set HP 8569A RESOLUTION BW to 3 kHz and adjust REF LEVEL dBm controls to place peak of 
signal approximately at sixth graticule line. Adjust HP 8553B FREQUENCY FINE TUNE control to 
center signd on HP 8569A CRT display. 

36. Connect 1 : 1 divider probe to A26TP3 and set HP 8569A RESOLUTION BW to 1 kHz. 

NOTE 

A non-metallic tuning tool is required for aii crystai fiiter and LO ad- 
justments. 

NOTE 

in the following steps, keep signai centered on the HP 8569A CRT 
dispiay by adjusting the HP 8553B FREQUENCY FINE TUNE control as 
necessary with the HP 8569A RESOLUTION BW set to 3 kHz. 

37. Adjust A26C3CTR for minimum signal amplitude on oscilloscope display. 

38. Set RESOLUTION BW to 100 Hz and adjust A24C35 (LO adjustment) to center signal on 
oscilloscope display. 

39. Repeat steps 36 and 38 until no further adjustment is necessary. 

40. Set RESOLUTION BW to 1 kHz and adjust A26C2 SYM and A26C3 CTR for a centered and sym- 
metrical bandpass of minimum amplitude on oscilloscope display. 

41. Connect oscilloscope 1:1 divider probe to A26TP5 and adjust Aitel2 SYM and A26C13 CTR for a 
centered and symmetrical bandpass of minimum amplitude on oscilloscope display. 



... 10 kHz 
.5 kHz/DlV 
. 21.4 MHz 
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5-20. BANDWIDTH FILTER ADJUSTMENTS (Cont’d) 

42. Connect oscilloscope 1:1 divider probe to A26TP7 and adjust A26C19 SYM and A26C20 CTR for a 
centered and symmetrical bandpass of minimum amplitude on oscilloscope display. 

43. Connect oscilloscope 1:1 divider probe to A26TP9 and adjust A26C25 SYM and A26C26 CTR for a 
centered and symmetrical bandpass of minimum amplitude on oscilloscope display. 

44. Disconnect oscilloscope probe and adjust A26C32 SYM and A26C33 CTR for a centered and sym- 
metrical bandpass on CRT display of spectrum analyzer. 

45. Check that HP 8569A RESOLUTION BW is set to 1 kHz. Disconnect signal from tracking generator 
and reconnect W22 to A29J6. Disconect CAL OUTPUT from INPUT 5012 connector. Set INPUT 
ATTEN to 0 dB, REF LEVEL dBm to -50, REFERENCE LEVEL FINE to - 12, FREQUENCY 
SPAN MODE to ZERO SPAN, and SWEEP TIME/DI V to 1 mSEC. 

46. Connect oscilloscope 10:1 divider probe to A23TP1 in A23 Bandwidth Filter No. 2 Assembly. Set HP 
1741 A to MAIN sweep, CHAN A to .05 VOLTS/DIV, CHAN B off (pushbutton out), TIME/DI V to 
.05 (iSECy and MAG to X5. Adjust A25C24 LO NULL for minimum signal amplitude on 
oscilloscope. Disconnect 10:1 divider probe from HP 8569A. 

47. Connect 100 MHz CAL OUTPUT signal to INPUT 5012 connector. Set HP 8569A REF LEVEL dBm 
to 0, INPUT ATTEN to 10 db, RESOLUTION BW to 1 MHz, FREQUENCY SPAN MODE to PER 
DIV, SWEEP TIME/DI V to AUTO, and FREQUENCY SPAN/DI V to 1 MHz. 

48. Adjust TUNING control to center signal on CRT display. Adjust REFERENCE LEVEL FINE con- 
trol to set 100 MHz signal peak on fifth graticule line. 

49. Set RESOLUTION BW to 1 kHz and FREQUENCY SPAN/DIV to 1 kHz (center signal on CRT). 
Adjust A25R20 DC GAIN to set 100 MHz signal peak on fifth graticule line. If adjustment does not 
have enough range, change value of factory-selected resistor A25R23*. An increase in resistance in- 
creases signal amplitude. 

50. Set RESOLUTION BW to .1 kHz and center 100-MHz CAL OUTPUT signal on display. Adjust 
A26R53 100 Hz GAIN to set 100 MHz signal peak on fifth graticule line. 

3 dB Bandwidth Verification 

51. Set RESOLUTION BW to 1 kHz, jIcEQUENCY SPAN/DIV to 1 kHz, and AMPLITUDE SCALE 
to LIN. Connect frequency counter to rear panel 21.4 MHz IF OUTPUT connector. 

52. Adjust REFERENCE LEVEL FINE control to set 100 MHz signal peak 7.1 divisions above bottom 
graticule line. 

NOTE 

When the signal peak is set to 7.1 divisions, the 3 dB bandwidth points 
are located 5 divisions above the bottom graticule line. 
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5-20. BANDWIDTH FILTER ADJUSTMENTS (Confd) 

53. Measure 3 dB bandwidths for each RESOLUTION BW listed in Table 5-11 as follows: 

a. Set SWEEP SOURCE to MNL. 

b. Adjust MANUAL SWEEP control to position trace on lower frequency 3 dB point. Record 
frequency counter indication. 

Frequency.^ MHz 

c. Adjust MANUAL SWEEP control to position trace on upper frequency 3 dB point. Record 
frequency counter indication. 

Frequency ^ MHz 




d. Subtract frequency recorded in step b from frequency recorded in step c. This frequency dif- 
ference is 3 dB bandwidth; check that it is within 3 dB bandwidth limits listed in Table 5-1 1 . 

e. If 1 kHz RESOLUTION BW is out of tolerance, change values of factory-selected resistors listed 
in Table 5-11. These resistors must be changed in pairs (shown by parentheses), and parallel 
resistance of any pair should not vary more than 10 percent from parallel resistance of any other 

pair. 

f. If 3 kHz or .1 kHz RESOLUTION BW is out of tolerance, change values of factory-selected 
resistors listed in Table 5-11. Each resistor in a set must have a value within 10 percent of other 
resistors. 

54. When adjustment is completed, set LINE switch OFF, disconnect power cord, and install HP 8569A 
top and side covers. 



Table 5-11. Factory-Selected Resistors 



Resolution BW 


Factory-Selected Resistors 


3 dB BW Limits 


1 kHz 


(A26R9, A26R10), (A26RI9, A26R20), (A26R29, A26R30), 


0.8 to 1.2 kHz 


(Except for Option 002) 


(A26R39, A26R40), (A26R49, A26R48) 




.3 kHz 


A26R7, A26R18, A26R28, A26R37, A26R46 


255 to 345 Hz 


.1 kHz 


A26R17, A26R27, A26R36, A26R45, A26R64 


85 to 1 1 5 Hz 

i ' 
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5-21. STEP GAIN ADJUSTMENTS 

REFERENCE: 

A21 and A24 Schematics 
DESCRIPTION: 

The 0 dB and ~12 dB adjustments are set to calibrate the front-panel REFERENCE LEVEL FINE 
control. A24 Step Gain Amplifier Assembly is then adjusted for calibrated 10 dB steps. 

EQUIPMENT: 

Digital Voltmeter 

Signal Generator 

10 dB Step Attenuator. 

1 dB Step Attenuator 

Extender Board (2 x 22 pin) 

Resistor, 51.5-ohm. 

Terminal Connectors (2) ....... 

Adapter, BNC Female to Alligator Clips 



RESISTOR LOAD 




Figure 5-24. Step Gain Adjustment Test Setup 



HP3455A 

HP8640B,Opt.001 
HP 355D, Opt.H80 
HP355C,Opt.H80 
. . HP 08565-60107 

HP 0757-0394 

HP 0362-0227 

HP 8120-1292 
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TOP VIEW 



A21 

VIDEO 

ASSEMBLY 



A24 

STEP GAIN 
AMPLIFIER 



I c ' o . o o 0 - • »■ ' 



o o m • 



A24 

(STANDARD) 



A24R1 A24R2 A24R3 
40 dB 20 dB 10 dB 



A24R4 
RF GAIN 



A24R6 A24R5 
-12 dB OdB 




A28 

VARIABLE 

GAIN 

AMPLIFIER 



'’-I . rzTrv 









0M8 









s 0 » ^ sf 

-uu 



A24 

(OPTION 002) 

A24R1 A24R2 A24R3 A24R4 A24R5 

40 dB 20 dB 10 dB REGAIN OdB 



cr 

( /J'/Hty 



u 



c 0 






A24R6 
-12 dB 



Figure 5-25. Step Gain Adjustment Locations 



PROCEDURE: 

1 . Set LINE switch OFF, disconnect power cord, and remove HP 8569A top cover. 

2. Connect 51.1 ohm resistor between pins 23 and 24 on extender board (Figure 5-24). Remove A28 
Variable Gain Amplifier and install extender board in its place. (Do not install A28 on extender 
board.) 

3 . Reconnect power cord, set LINE switch ON, and connect equipment as shown in Figure 5-24. 
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5-21. STEP GAIN ADJUSTMENTS (Cont’d) 

4. Set spectrum analyzer controls to normal (green) settings, except as indicated, and other controls as 
follows: 



TRACE A WRITE 

TRACER STOREBLANK 

INPUT ATTEN 0 

REF LEVEL dBm - 10 

REFERENCE LEVEL FINE - 12 

RESOLUTION BW 3 MHz 

FREQUENCY SPAN/DIV 20 MHz 

AMPLITUDE SCALE 1 dB 



5. Set 10 dB step attenuator to 0 dB and 1 dB step attenuatoi to 12 dB. Set signal generator for a 21.4 
MHz, -3 dBm output. 



6. Adjust signal generator output frequency for maximum signal level on CRT display. 



7. Adjust A24R6 - 12 dB (Figure 5-25) clockwise until trace stops rising. Then adjust A24R6 coun- 
terclockwise to set signal level 0.4 division below maximum . 

8. Adjust signal generator output level to position CRT trace on center horizontal graticule line. 

9. Set REFERENCE LEVEL FINE control to 0 dB and 1 dB step attenuator to 0 dB. 



10. Adjust A24R5 0 dB to position CRT trace on center horizontal graticule line. 

11. Set RESOLUTION BW to 1 MHz, AMPLITUDE SCALE to LIN, and VIDEO FILTER to .01 . 



12. Disconnect alligator clips from extender board and record offset voltage measured at A21TP5. 

Offset mV 

13. Reconnect alligator clips to extender board and set output level of signal generator to 0 dBm. Adjust 
A24R4 RF GAIN for 800 mV plus offset measured at A21TP5 in step 11. (If A24R4 does not have 
sufficient adjustment range, change value of A27R3*. An increase in resistance will decrease voltage 
at A21TP5. 

14. Perform step gain adjustments for each REF LEVEL dBm (at both 1- and lO-dB step attenuator 
settings) in Table 5-12. 

15. Set LINE switch OFF, remove extender board, install A28 Variable Gain Amplifier Assembly, and set 
LINE switch to ON. Connect step attenuator output to INPUT 50U connector of spectrum analyzer. 
Tune spectrum analyzer to 21 MHz, center signal on screen, and set AMPLITUDE SCALE to lO dB. 

16. Set REF LEVEL dBm to 10 and 10-dB step attenuator to 10 dB. Note signal level. 
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5-21 . STEP GAIN ADJUSTMENTS (Cont’d) 



17. Set REF LEVEL dBm to - 50 and step attenuator to 50 dB. Adjust A24R1 40 dB to place signal at 
reference levd noted in Step 16. 

18. When adjustment is complete, set LINE switch OFF, disconnect power cord, remove extender board, 
and install HP 8569A top cover. 
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5 -22. SWEEP GENERATOR ADJUSTMENTS 

REFERENCE: 

A16 Schematic 
DESCRIPTION: 

The + lOV Temperature Variable Supply ( + lOVTV) is adjusted during the first five minutes of instrument 
operation. The sweep generator is then adjusted to start sweep at -5.2V and to start retrace when the 
sweep ramp reaches + 5.2V. A counter with a time-interval function is used to calibrate the sweep times. 

EQUIPMENT: 

Digital Voltmeter HP 3455 A 

Electronic Counter HP 5300A/5302A 



f 



A16TP3 I 
A16TPB i 



T 



1 A16TP4 




SPECTRUM ANALYZER 






V. 



DIGITAL Voltmeter 




I 



J 



Figure 5-26. Sweep Generator Adjustment Test Setup, Voltage Measurements 



PROCEDURE: 

1 . Set LINE switch OFF, disconnect power cord, and remove HP 8569A top cover. 

2. Reconnect power cord, set LINE switch ON, and connect equipment as shown in Figure 5-26. Set all 
normal (green) settings, except as indicated, and other spectrum analyzer controls as follows: 



TRACE A : STORE BLANK 

TRACED STOREBLANK 

RESOLUTION BW lOkHz 

FREQUENCY SPAN/DIV 100 MHz 

SWEEP TRIGGER SINGLE 

VIDEO FILTER. OFF 
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5-22. SWEEP GENERATOR ADJUSTMENTS (Cont’d) 
TOP VIEW 



A16 




A16TP3 

+10VTV 



A16R9 

MOVTV 



A16R19 
2MS 

A16R15\ A16R74 /A16TP5 
JMS NSWPSTOP/ LOSWP 



A16R25 
AST LIMIT 



A16 

SWEEP 

GENERATOR 

ASSEMBLY 





A16R13I 
SWP START 



A16TP6 

INTSWP 



y Vvij, , 1*1' ( Ti'i't'tl 

1-f I® II, g,, 



'§;,§) III 

" 
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.ja 
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Figure 5-27. Sweep Generator Adjustment Locations 



+ 10V Temperature Variable Supply 



NOTE 

The +10V Temperature Variable Supply ( + 10 VTV) must be adjusted 
while the spectrum analyzer is still cold, during first five minutes of 
operation. If instrument has been operating, turn off spectrum analyzer 
and remove A16 Sweep Generator Assembly. Let A16 assembly cool for 
15 minutes. Replace A16 board and proceed with adjustment of A16R9 
+ 10 VTV during first five minutes of operation. 

3. Connect digital voltmeter to A16TP3 +10 VTV and use A16TP4 for ground return. Adjust A16R9 
+ 10 VTV for + 10.00 ±0.01 V. 

Sweep Ramp 

4. Connect digital voltmeter to A16TP6 INT SWP and use A16TP4 for ground return. Press 
START/RESET andadjust A16R131 SWPSTARTforareadingatA16TP6of -5.200 ±0.005 V. 
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5-22. SWEEP GENERATOR ADJUSTMENTS (Cont’d) 



NOTE 

Adjustment of A16R74 SWP STOP is performed by noting the sweep 
ramp voitage Just prior to sweep retrace. A16R74 is then adjusted to 
trigger sweep retrace when the sweep ramp reaches +5.2V. To ac- 
curately determine sweep ramp voltage, slow sweep time per division by 
setting VIDEO FILTER to .03 when CRT trace is within 0.5 division of right 
graticule edge. 

5. Press START/RESET pushbutton to start sweep. When trace is within 0.5 division of right graticule 
edge, set VIDEO FILTER to .03 or lower to slow sweep. Note digital voltmeter indication just before 
sweep retrace (maximum positive sweep ramp voltage). 

6. Adjust A16R74 SWP STOP for a maximum sweep ramp voltage (step 5) of +5.200 ±0.005 V. A 
clockwise adjustment of A16R74 increases the sweep ramp voltage required to trigger retrace. 
Continue adjustment until sweep retrace is triggered at + 5.200 ± 0.005 V. 

Sweep Time 

NOTE 

A simple differentiator circuit is required to be sure that triggering of the 
sweep is fast enough to provide an accurate counter reading. The circuit 
is included In Figure 5-28. Be sure the differentiator is connected with 
the resistor on the counter side of the circuit. 




Figure 5-28. Sweep Generator Adjustment Test Setup, Sweep Time Measurements 

I 
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5-22. SWEEP GENERATOR ADJUSTMENTS (Cont’d) 



7. Set all normal (green) settings, except as indicated, and other spectrum analyzer controls as follows: 

TRACEA... WRITE 

TRACE B STORE BLANK 

SWEEP TIME/DIV 2 mSEC 

8. Sit HP 5302A controls as follows: 



TIME BASE 
FUNCTION 
A 50 MHz . . 
B 10 MHz. . 



10 /AS 

. . .. T.I.ATOB 
Pulse switch down 
. Pulse switch up 



9. Connect A 50 MHz and B 10 MHz connectors of HP 5302A with a BNC tee and a short BNC cable. 



10. Use A16TP5 LO SWP and A16TP4 signal ground for input to HP 5302A. 



1 1 . Adjust A16R19 2MS for a counter reading of 20.8 ± 0.5 ms. 

12. Set SWEEP TIME/DIV to 1 mSEC. Adjust A16R15 1 MS for a counter reading of 10.4 ± 0.2 ms. 

n. The 1 MS and 2 MS potentiometers are interactive. Repeat steps 1 1 and 12 until both the 1 MS and 2 
MS adjustments are within limits. 




Ai:(o Sweep Time Limit 

14. Set frequency SPAN/DIV to 100 MHz, RESOLUTION BW to 3 MHz, SWEEP TIME/DIV to 
AUTO. 

15. Adjust A16R25 AST LIMIT for a counter reading of 72. 8 ±1.0 ms. 

16. With RESOLUTION BW set to 3 MHz, verify auto sweep times at the FREQUENCY SPAN/DIV 
settings in Table 5-13. If any counter reading is not within limits, troubleshoot and repair the board. 

17. When adjustment is complete, set LINE switch OFF, disconnect power cord, and install HP 8569A 
top cover. 
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5-22. SWEEP GENERATOR ADJUSTMENTS (Cont’d) 



Table 5-13. Auto Sweep Time Limits 



FREQUENCY 

SPAN/DIV 


DGTL 

AVG 


COUNTER READOUT (MS) 


Min. 


Actual 


Max. 


500 MHz 


Out 


234 




286 


200 MHz 


Out 


107 




121 


100 MHz 


Out 


68 




78 


100 MHz 


In 


107 




121 


50 MHz 


Out 


68 




78 


FULL (F), Band 1 


Out 


107 




121 


FULL(F), Band 2 


Out 


235 




285 


FULL (F), Band 3 


Out 


235 




285 


FULL (F), Band 4 


Out 


470 




570 


FULL (F), Band 5 


Out 


470 




570 


FULL (F), Band 6 


Out 


470 




570 


FULL (F), Band 7 


Out 


940 




1140 


FULL (F), Band 8 


Out 


940 




1140 


MULTIBAND (1 .7-22 GHz) 


Out 


940 


' 


1140 
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5-23. + 10V REFERENCE AND DIGITAL READOUT ADJUSTMENTS 



REFERENCE: 

A12 and A17 Schematics 



DESCRIPTION: 



The -f lOV reference supply in A17 Frequency Control Assembly is adjusted, and the offset in the center 
frequency output (to A12 DVM Analog Assembly) is adjusted for a null. A12 DVM Analog Assembly is 
then adjusted to give a calibrated front-panel FREQUENCY GHz digital readout 



SPECTRUM 
ANALYZER A17TP6 



A17TP1 




DIGITAL VOLTMETER 



^ ^ 




a a p a a a ^ 

DaaDoaa n 


1 1 
1 1 


INPUT 





Figure 5-29 -^lOV Reference and Digital Readout Adjustment Test Setup 

EQUIPMENT: 

Digital Voltmeter. • HP 3455 A 

PROCEDURE: ^ 

>1 

1 . Set LINE switch OFF, disconnect power cord, and remove 8569A top cover. 

2. Reconnect power cord, set LINE switch ON, and connect equipment as shown in Figure 5-29. Set all 
spectrum analyzer controls to normal (green) settings, and FREQUENCY BAND GHz to .01 - 1 .8. 

NOTE 

For all digital voltmeter measurements, use A1 7TP6 for ground return. 



+ 10V Reference Adjustment 

3. Connect digital voltmeter to A17TP1 + lOVR and adjust A17R1 1 -I- lOVR (Figure 5-30) for 4- 10.000 
±0.0002 V. If unable to adjust A17R11 for -H lOV, changefactory selected resistor A 17R9* Decrease 
in A 17R9* decreases voltage. 

4. Jumper A17TP5 CENT FREQ to A17TP8 and connect digital voltmeter to A17TP5 CENT FREQ. 
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5-23. 



-I- 10V REFERENCE ND DIGITAL READOUT ADJUSTMENTS (Cont’d) 

A17 



TOP VIEW 



A17R125 

A17R11 A17TP1 A17TP5 A17TP6 CENTER FREQ 

+10VR +10VR CENT FREQ A17TP8 W QFFSET 





,, »j.f 



' IrHpl ' 1"^ 

1:11:1 w. U) Ifl 



. . "D 

f; 










A12 



A17 

FREQUENCY 

CONTROL 

ASSEMBLY 

A12 

DVM 

ANALOG 

ASSEMBLY 



A12E7 



A12TP1 A12TP2 
INPUT AMPL 



A12R18 A12R53 A12R56 
REF ADJ HYST ZERO ADJ 



A12R37 

INPUT 

BAL 




Figure 5-30, i^lOV Reference and Digital Readout Adjustment Locations 



5. Adjust A17R125 CENTER FREQ OFFSET for a digital voltmeter reading of 0.0000 ±0.0002 V. 

6. Disconnect jumper between A17TP5 CENT FREQ and A17TP8. 

Digital Readout Adjustment 

7. Install AI2 DVM Analog Assem^"^ board and connect jumper between A12E7 and 

A12TP2. Connect digital voltm€Jtert0;|^12TPl. 

8. Adjust A12R37 INPUT BAL for a digital voltmeter reading of 0.000 ±0.0001 V. Disconnect jumpers 
and reinstall A 1 2 DVM Analog Assembly. 

9. Adjust front panel TUNING control for a 0.0000 ±0.0001 V digital voltmeter reading at A17TP5 
CENTFREQ. 
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10. Adjust A12R56 ZERO ADJ for a flickering minus sign on the front panel FREQUENCY GHz digital 
readout. 

11. Adjust TUNING control for a 0.0005 ±0.0001 V digital voltmeter reading at A 17TP5 CENT FREQ. 

12. Adjust A12R53 HYST for a FREQUENCY GHz display flickering between O.OOO GHz and 0.001 
GHz. 

13. Switch FREQUENCY BAND to 8.5 ~ 18 GHz and adjust front panel TUNING control for 10.0000 
±0.0002 V at A17TP5 CENT FREQ. 

14. Adjust A12R18 REF ADJ for a FREQUENCY GHz display of 10.000 GHz. 

15. Set LINE switch OFF, disconnect power cord, and install 8569A top cover. 
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5-24. YIG DRIVER ADJUSTMENT 

REFERENCE: 

A19 Schematic 



DESCRIPTION: 

The YIG-Tuned Oscillator (YTO) output frequency is calibrated by supplying a known tuning voltage and 
adjusting YTO offset and gain adjustments for the correct first local oscillator output frequency. The YIG- 
Tuned Filter (YTF) offset and gain adjustments are performed to track the YTF bandpass with the YTO 
frequency. 



NOTE 



Allow at least one hour warm-up before performing YIG Driver ad- 
justments. 



EQUIPMENT: 

Digital Voltmeter . 
Frequency Counter 
Comb Generator . . 
10 dB Attenuator . 
Cable Assembly . . . 



HP3455A 

HP 5342A, Opt. 005 

HP8406A 

HP 8419B, Opt. 010 
. ... HP 8120-1578 




Figure 5’31. YIG Driver Adjustment Test Setup 
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5-24. YIG DRIVER ADJUSTMENT (Cont’d) 

TOP VIEW 




A19 



A19R5 A19R8 A19R14 A19R17 

YTO OFFSET YTO GAIN YTF OFFSET YTF GAIN 



A19 

YIG DRIVER 
ASSEMBLY 



A14 

TUNING 

STABILIZER 

CONTROL 

ASSEMBLY 




1 * - . 0 -0 O 0 . » . » ft O » i» - o O O ■ ■ O i 



Figure 5-32. YIG Driver Adjustment Locations 



PROCEDURE: 

1 . Set LINE switch OFF, disconnect power cord, remove HP 8569A top cover, and remove A14 Tuning 
Stabilizer Control Assembly. 

2. Reconnect power cord, set LINE switch ON, and connect equipment as shown in Figure 5-3 1 . 

3. Set spectrum analyzer controls to normal (green) settings, except as indicated, and other controls as 
follows: 



FREQUENCY BAND GHz 1.7-4.1 

FREQUENCY SPAN MODE ZERO SPAN 

AUTO STABILIZER OFF 



NOTE 

For all digital voEtmeter measurements, use A19TP1 for the ground. 
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5-24. YIG DRIVER ADJUSTMENT (Cont’d) 

4. Connect frequency counter through a 10 dB attenuator to rear-panel 1ST LO OUTPUT connector. 

5. Connect digital voltmeter to A19TP4 YTO FA and adjust front-panel TUNING control for 
-10.2500 ± 0.0005 V. 

6. Adjust A 1 9R5 YTO OFFSET (Figure 5-32) for a frequency counter reading of 2.050 ± 0.0002 GHz. 

7. Adjust front-panel TUNING control for -22.00 ±0.001 V at A19 YTO FA. 

8. Adjust A19R8 YTO GAIN for a frequency counter reading of 4.400 ±0.001 GHz. 

9. Adjust front-panel TUNING control for -10.2500 ±0.005 V at A19TP4 YTO FA and check 
frequency at 1ST LO OUTPUT. Frequency should be 2.050 ±0.001 GHz. If not within tolerance, 
repeat steps 6 through 8. 

Preliminary YTF Tracking Adjustment 

10. Install 50-ohm load on rear-panel 1ST LO OUTPUT connector and connect 100 MHz comb generator 
output to front-panel INPUT 5011. Set spectrum analyzer controls to normal (green) settings, except 
as indicated, and other controls as follows: 



FREQUENCY BAND GHz 1 .7 -4. 1 

INPUT ATTEN OdB 

RESOLUTION BW 3 MHz 

FREQUENCY SPAN/DI V 200 MHz 

FREQUENCY SPAN MODE ZERO SPAN 

AUTO STABILIZER OFF 

VIDEO FILTER. 3 

TUNING. 2.000 GHz 



NOTE 

The following procedure is a preliminary YTF tracking check and ad- 
justment. If a tracking adjustment is required, aiso perform YTF Tracking 
Adjustment. 

1 1 . Set A19S1 YTF TRACK switch to TEST and be sure front-panel PRESELECTOR PEAK control is 
set to center of green area. 

12. Adjust front-panel TUNING control to peak signal on CRT display. Remove hysteresis by switching 
to FULL BAND and then back to ZERO SPAN (FREQUENCY SPAN MODE) and again peak 
signal on CRT display. 

13. Adjust A19R14 YTF OFFSET to center passband on CRT display (Figure 5-33). 
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5 - 24 . YIG DRIVER ADJUSTMENT (Cont’d) 

14. Set FREQUENCY BAND GHz to 5.8 - 12.9. Tune spectrum analyzer to 10.0 GHz and peak signal on 
CRT display. Remove hysteresis by switching to FULL BAND, then back to ZERO SPAN 
(FREQUENCY SPAN MODE) and again peak signal on CRT display. 

15. Adjust A19R17YTF GAIN to center passband on CRT display (Figure 5-33). 

16. If tracking adjustment is required, perform YTF Tracking Adjustment. If not, set A19S1 YTF 
TRACK switch to NORM, set LINE switch OFF, disconnect power cord, and install A14 Tuning 
Stabilizer Control Assembly. Install HP 8569A top cover. 




Figure 5-33. YTF Passband Display for YIG Driver Adjustment 






5-78 

' ' ' \ 



f 



mnmiw 










Model 8569A 



Adjustments 

I 



ADJUSTMENTS 



5-25. SECOND CONVERTER ADJUSTMENT 



REFERENCE: 
A3 5 Schematic 



DESCRIPTION: 

The second converter local oscillator is adjusted for 1728.60 MHz, and the second converter bandpass 
filter is adjusted for a 2050 MHz bandpass. If the second converter bandpass filter requires significant 
frequency tuning for correct bandpass adjustment, then the coarse bandpass adjustment must be per- 
formed to ensure correct second converter bandpass alignment. Once the second converter bandpass filter 
is tuned to 2050 MHz, adjustments are performed for compromise of best bandpass shape and minimum 
conversion loss. 



EQUIPMENT: 



I 

Frequency Counter 5342 A, Opt. 005 

Oscilloscope HP 1741 A 

Crystal Detector HP 33330C 

Adapter, SMA Female to SMC Male HP 1250-0675 

Adapter, BNC Female to SMC Female (modified) HP 08565-60087 

Adjustment Tool * HP 08555-60107 



SPECTRUM ANALYZER 



I 



HORIZONTAL 
SWEEP OUTPUT 




A3SJ3 



FREQUENCY COUNTER 



ADAPTER 




Di:in UOD . o 
arjp tjna 
rjm:i ncm ■ 
a II QDI J o ' 



INPUT 



CRYSTAL 

DETECTOR 



OSCILLOSCOPE 




Figure 5-34. Second Converter Adjustment Test Setup 
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5-25. SECOND CONVERTER ADJUSTMENT (Cont’d) 




Figure 5-35. Second Converter Adjustment Locations 

PROCEDURE: 

1 . Set LINE switch OFF, disconnect power cord, connect equipment as shown in Figure 5-34, and 
remove HP 8569A bottom cover. 

2. Reconnect power cord and set LINE switch ON. Set all normal (green) settings, except as indicated. 



and other controls as follows: 

TRACE A STORE BLANK 

TRACE B STORE BLANK 

FREQUENCY BAND GHz 01-1.8 

RESOLUTION BW (coupled). 100 kHz 

FREQUENCY SPAN/DI V 5 MHz 

SWEEP SOURCE EXT 

TUNING 0.000 GHz 



3. Connect frequency counter through modified adapter (HP 08565-60087) to A35J3 2ND LO (Figure 5- 
35) and adjust A35C4 2ND LO FREQUENCY for 1728.60 ±0.1 MHz. 

4. Disconnect frequency counter, set HP 8569A SWEEP SOURCE to INT, and use TUNING control to 
center LO signal (0.000 GHz) on CRT display. 

5. Externally sweep oscilloscope (CHAN B, DC coupled input) with spectrum analyzer HORIZONTAL 
SWEEP OUTPUT. Set oscilloscope sweep mode to A VS B, TRIGGER COMP to B, DISPLAY to B, 
and CHAN B VOLTS/DI V to 1 . 
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5-25. SECOND CONVERtER ADJUSTMENT (Cont’d) 

6. Simultaneously depress spectrum analyzer SWEEP SOURCE pushbuttons EXT and INT and adjust 
oscilloscope horizontal position to place dot at center graticule line. Return SWEEP SOURCE to 
INT. 

7. Loosen connector of cable W1 8 at A35J2 2ND CONV OUT and disconnect other end of cable W 1 8. 
Connect oscilloscope (CHAN A, DC coupled input) through adapters, crystal detector, and cable 
W18 to A35J2 2ND CONV OUT. Set oscilloscope CHAN A VOLTS/DIV to .02. 

NOTE 



This procedure uses a negative-polarity crystai detector. If a positive- 
polarity crystal detector is used the waveforms in Figure 5-36 will be 
inverted. 




a.5MHz/DIV b. 1 MHz/DIV 



Figure 5-36. Second Converter Bandpass Displays 

Adjust Channel A vertical position and VOLTS/DIV vernier for a 4-division display centered on the 
oscilloscope CRT. Check second converter bandpass display on oscilloscope CRT (Figure 5-36a). If 
center of second converter bandpass is within 2 divisions of being centered on oscilloscope display, 
proceed to second converter fine bandpass adjustment (step 9). If center of bandpass is greater than 2 
divisions from center of oscilloscope display, perform second converter coarse bandpass adjustment 
as follows: 

a. Set FREQ SPAN/DIV to 50 MHz and loosen lock nuts on A35C1 and A35C3. Carefully turn 
tuning screws clockwise until they bottom on cavity. 

b. Turn A35C1 and A35C3 one turn counterclockwise and lightly tighten lock nuts. 
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5 - 25 . SECOND CONVERTER ADJUSTMENT (Cont’d) 

c. Carefully set A35L5 2ND MIXER MATCH fully clockwise, then adjust it two turns counter- 
clockwise. 

d. Tune A35C2 to position signal at center of oscilloscope display. 

e. Set FREQUENCY SPAN/blV to 5 MHz and adjust A35C1 for maximum negative signal at 
center of oscilloscope display. 

f. Adjust A35C3 and A35L5 for maximum negative signal at center of oscilloscope display. 

9. Repetitively adjust in small increments A35C1, A35C2, A35C3, and A35L5 for a centered, sym- 
metrical, and flat bandpass display with maximum amplitude as shown in Figure 5-36a. A slight 
anaount of, signal amplitude must be sacrificed in order to obtain the desired bandwidth, symmetry, 
and flatness. 

10. Check that right bandpass skirt is at least 50 percent down at a point 10 MHz from center frequency 
(Figure 5-3^a). 

11. Set FREQUENCY SPAN/DIV to 1 MHz. Check flatness of bandpass within 3 MHz (3 divisions) 
each side of center (Figure 5-36b). Bandpass should be flat within 0.5 division (1 dB). 

12. When adjustment is complete, set LINE switch OFF, disconnect power cord, reconnect cable W18, 
and install HP 8569A bottom cover. 
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5-26. THIRD CONVERTER ADJUST:^EN^ 





CAL OUT LEVEL 
A37A3R27 

OSC PEAK 
A37A3L4 

100 MHz TEST 
A37J3 

21.4 MHz OUT 
A37J2 



Figure 5-38. Third Converter Adjustment Locations 

PROCEDURE: 

1. Set LINE switch OFF, disconnect power cord, and remove HP 8569A top and bottom covers. 

2. Reconnect power cord, set LINE switch ON, and connect equipment as shown in Figure 5-37. 

3. Set spectrum analyzer controls to normal (green) settings, except as indicated, and other controls as 
follows: 



TRACE A 

TRACE B 

FREQUENCY BAND GHz 

TUNING... 

RESOLUTION BW 

FREQUENCY SPAN/DIV 



STORE BLANK 
STORE BLANK 

01 - 1.8 

. ... 0.050 GHz 

100 kHz 

5 MHz 



4. Set LINE switch OFF and disconnect power cord. 



5. Locate four Pozi-Driv screws holding A37 Third Converter Assembly in place. 



NOTE 



The upper and tower right-hand screws are mounted on the rear panel. 

6. Remove upper left- and right-hand screws from assembly. 

7. Loosen lower left- and right-hand screws a quarter turn. 
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5-26. THIRD CONVERTER ADJUSTMENT (Cont’d) 

8. Tilt uppper part of assembly forward until BP FILTER ALIGNMENT PORT is approximately 1/2 
inch from adjacent sheet metal. 

9. Tighten lower left- and right-hand screws a quarter turn. 

10. Connect power cord and set LINE switch ON. 

11. Connect test spectrum analyzer to A37J3 100 MHz TEST. Adjust A37A3L4 OSC PEAK for 
maximum 100 MHz signal level (use non-metallic adjusting tool). Disconnect test spectrum analyzer. 

12. Connect power meter to front panel CAL OUTPUT connector. Adjust A37A3R27 CAL OUT 
LEVEL for - 10 dBm. Disconnect power meter. 



13. Disconnect cable assembly W22 from A37J2 21.4 MHz OUT and connect test spectrum analyzer to 
A37 J2 21.4 MHz OUT. 



14. Tune test spectrum analyzer to display 300 MHz local oscillator signal. 



15. Iteratively tune A37C5 and A37C6 30u MHz BP ADJUST (using adjusting tool with slot screwdriver) 
for maximum 300 MHz signal. 



16. Disconnect test spectrum analyzer and reconnect cable assembly W22 to A37J2 21 .4 MHz OUT. 



17. Use TUNING control to center LO signal (0.000 GHz) on CRT display 



18. Externally sweep oscilloscope (CHAN B, DC coupled input) with spectrum analyzer HORIZONTAL 
SWEEP OUTPUT. Set sweep mode of oscilloscope to A VS B. Simultaneously depress spectrum 
analyzer SWEEP SOURCE pushbuttons INT and EXT. Adjust oscilloscope horizontal position to 
center dot on CRT display. After centering dot, set spectrum analyzer SWEEP SOURCE to INT. 



19. Connect oscilloscope (CHAN A, DC coupled input) through HP 1 1592-COOOl cable assembly, crystal 
detector, and adapter to A37J5 BP FILTER ALIGNMENT PORT connector. Set oscilloscope MAG 
to X5. Set CHAN A VOLTS/DI V and vertical position for a 4-division display. Set CHAN B 
VOLTS/DI V to 1. 
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5-26. THIRD CONVERTER ADJUSTMENT (Cont’d) 

NOTE 

This procedure uses a negative-polarity detector. If a positive-polarity 
crystal detector is used the waveforms in Figure 5-39 will be inverted. 

20. Check that oscilloscope display is symmetrical as shown in Figure 5-39d. If not, perform 321.4 MHz 
coarse bandpass adjustment as follows (Third Converter cover must be installed): 

a. Loosen lock nuts on A37C2, A37C3, and A37C4. Carefully turn tuning screws clockwise until 
they are flush with lock nuts. 

b. Adjust A37C1 for a dip at center of oscilloscope display as shown in Figure 5-39a. 
b. Adjust A37C2 for a peak at center of oscilloscope display as shown in Figure 5-39b. 

d. Adjust A37C3 for dip at center of oscilloscope display as shown in Figure 5-39c. 

t' ■ 

e. Adjust A37C4 for peak at center of oscilloscope display as shown in Figure 5-39d. 



21 . Connect 100 MHz CAL OUTPUT signal to INPUT 5011 connector. Set spectrum analyzer controls to 
normal (green) settings, except as indicated, and other controls as follows: 



RESOLUTION BW 3 MHz 

FREQUENCY SPAN/DIV 2 MHz 

TUNING 0.100 GHz 

REF LEVEL dBm -10 



22. Check that 100 MHz signal on spectrum analyzer display has a symmetrical bandpass. A typical 
bandpass shape is shown in Figure 5-40. If bandpass symmetry is worse than shown in Figure 5-40, 
small adjustments of A37C1 through A37C4 should be performed to improve bandpass shape. 
However, do not sacrifice more than 1 dB of signal amplitude when adjusting for best bandpass shape 
(loss of signal amplitude reduces instrument sensitiyity). ' 



23. Adjust 3 dB bandwidth for the 3 MHz RESOLUTION BW switch position according to adjustment 
procedure in Bandwidth Filter Adjustments. 

24. When adjustment is complete, set LINE switch OFF and disconnect power cord. Tilt A37 Third 
Converter Assembly back m place and install upper left- and right-hand screws that were previously 
removed. Install HP 8569A tc p and bottom covers. 
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5-27. SWEEP ATTENUATOR ADJUSTMENT 

REFERENCE: 

A15 Schematic 

1 

DESCRIPTION: 

The MAIN SWP OFFSET is adjusted in the Sweep Attenuator Assembly so that a signal at center screen 
does not shift as FREQUENCY SPAN/DIV is switched between 5 MHz and 2 MHz. This adjustment is 
necessary because the sweep is applied to the YTO Main Coil for frequency spans > 5 MHz/DIV and to the 
YTO Tickler Coil for frequency spans < 2 MHz/DIV. 



TOP VIEW 



A15 





A15 

SWEEP 

ATTENUATOR 

ASSEMBLY 



A15R53 
MAIN SWP 
OFFSET 




Figure 5-41. Sweep Attenuator Adjustment Test Setup 



PROCEDURE: 

1 . Set LINE switch OFF, disconnect power cord, and remove HP 8569A top cover. 
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5-27. SWEEP ATTENUATOR ADJUSTMENT (Cont’d) 

2. Reconnect power, cord and set LINE switch ON. Set all normal (green) settings, except as indicated, 
and other spectrum analyzer controls as follows: 



TRACE A STORE BLANK 

TRACE B STORE BLANK 

FREQUENCY BAND GHz .01-1.8 

RESOLUTION BW • 100 kHz 

FREQUENCY SPAN/DI V 2 MHz 

INPUT ATTEN lOdB 

REF LEVEL O dBm 

REF LEVEL FINE. 0 



3. Simultaneously press SWEEP SOURCE INT and EXT pushbuttons to obtain a dot on CRT display. 
Adjust front-panel HORIZ POSN screwdriver adjustment to position dot on center vertical graticule 
line. 

4. Press SWEEP SOURCE INT pushbutton to obtain swept CRT trace. Set TRACE A to WRITE. 

Connect 100 MHz CAL OUTPUT signal to INPUT 5012 connector and adjust TUNING control to 
center 100 MHz signal on CRT display. \ 

5. Switch FREQUENCY SPAN/DIV to 5 MHz and adjust A15R53 MAIN SWP OFFSET (Figure 5-41) 
to center 1 00 MHz signal on CRT display . 

6. Repeat steps 4 and 5 until no further adjustment is pecessary. 

7. When adjustment is complete, set LINE switch OFF, disconnect power cord, and install HP 8569A 
topcover. 
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5-28. TUNING STABILIZER CONTROL ADJUSTMENTS 

REFERENCE: 

A14 and A36 Schematics 
DESCRIPTION: 

Ai4 Tuning Stabilizer Control Assembly adjustments are performed to set up the correct sweep voltages 
for the YTO tickler coil and Voltage-Controlled Crystal Oscillator (VCXO). A14R68 FET OFF is 
adjusted to provide a zero level output to the tuning stabilizer with the spectrum analyzer operating in 
ZERO SPAN mode and a zero-volt input from the front-panel FINE timing control. A 50 MHz signal with 
100 kHz frequency modulation is displayed on the spectrum analyzer, and A14R71 TICK SWEEP is 
adjusted for a modulation peak occurring every division when FREQUENCY SPAN/DIV is set to 100 
kHz. The spectrum analyzer is then stabilized, and A14R57 VCXO SWP is adjusted for the same sweep 
display as in the TICK SWEEP adjustment. The VCXO is then checked for linearity. The VCXO ERROR 
OUT signal is monitored, and if the variation of the signal is within limits, no adjustment to the VCXO is 
necessary. If the error signal is out of tolerance, perform the adjustments in the order given. Small ad- 
justments should be made, and the AUTO STABILIZER should be switched OFF and on after each ad- 
justment to remove th? dc component introduced by the adjustment. 




Figure 542. Tuning Stabilizer Control Adjustment Test Setup 
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5-28. TUNING STABLIZER CONTROL ADJUSTMENTS (Cont’d) 

EQUIPMENT: 



Signal Generator . 
Digital Voltmeter 
Oscilloscope . . . . 
10:1 Probe . . . . . 

1 : 1 Probe 

BNC Tee . . . . . . . 



. . HP8640B,Opt. 001 

HP3455A 

......... HP1741A 

HP 1 0004D 

HP 1 0007D 

HP Part No. 1250-0781 



TOP VIEW 



A14 



A14 

TUNING 

STABILIZER 

CONTROL 




A14TP4 

W 

A14TP1 \ A14R71 

TICKS+T \ VCXOSWP 



A14R68 
PET OFF 



A14R57 
TICK SWEEP 




K ®fS) ©©© ©(§)© 













n" 






Figure 5-43. Tuning Stabilizer Control Adjustment Locations 



PROCEDURE: 

1 . Set LINE switch OFF, disconnect power cord, and remove HP 8569A top and bottom covers. 

2. Reconnect power cord, set LINE switch ON, and connect equipment as shown in Figure 5-42 with 
signal generator RF switch off. 
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5-28. TUNING STABLIZER CONTROL ADJUSTMENTS (Cont’d) 

Tuning Stabilizer Control Adjustments 

3. Set all normal (green) spectrum analyzer settings, except as indicated, and other controls as follows: 
Spectrum Analyzer: 

TRACE A • WRITE 

trace B STORE BLANK 

FREQUENCY BAND GHz 01-1.8 

RESOLUTION BW (coupled) 10 kHz 

FREQUENCY SPAN/DIV. 100 kHz 

INPUT ATTEN lOdB 

REF LEVEL dBm , 0 

REFERENCE LEVEL FINE 0 

FREQUENCY SPAN MODE ZERO SPAN 

AUTO STABILIZER , , ' OFF 

Signal Generator: , ■ 

OUTPUT LEVEL .'M'.'. “20 dBm 

FREQUENCY MHz i 1 . 50 

MODULATION FREQUENCY 100 kHz 

PEAK DEVI ATION 300 kHz 

FM OFF 

AUDIO OUTPUT LEVEL IV 

4. Connect digital voltmeter across A14TP1 TICK S 4- T (high DVM input) and A14TP4 (low DVM 
input). (See Figure 5-43.) 

5. Adjust FINE tuning control for a digital voltmeter reading of 0.00 ±0.01 V. 

6. Connect high input of digital voltmeter to A14TP3 VCXO SWP and adjust A14R68 FET OFF for 
0.00 ±0.01 V. 

7 Set FREQUENCY SPAN MODE to PER DIV and switch signal generator RF output to ON. 

8. Use TUNING control to center 50 MHz carrier frequency on spectrum analyzer CRT display and set 
FM switch of signal generator to INT. 

9. Connect FM output to COUNTER input on signal generator. Press and release INT EXT pushbutton 
and depress EXT pushbutton. Set COUNTER MODE EXPAND to XIOO. Adjust MODULATION 
FREQUENCY for 100 ±0.2 kHz. 

10. Adjust PEAK DEVIATION of signal generator to display a total of 10 modulation peaks plus carrier, 
as shown in Figure 5-44. 

11. Adjust A14R57 TICK SWP for 1 division spacing between modulation peaks (use FINE tuning 
control to align peaks on graticule line). 
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5-28. TUNING STABLIZER CONTROL ADJUSTMENTS (Cont’d) 

12. Set FINE tuning control to midrange and activate tuning stabilizer (AUTO STABILIZER pushbutton 
out). 

13. Adjust A14R71 VCXO SWP for 1 division spacing between modulation peaks (use FINE tuning 
control to align peaks on graticule line). 



NOTE 

In the following step, adjust signal generator carrier frequency (50 MHz) 
to set modulation peaks on graticule lines. 

14. Set FREQUENCY SPAN/DIV to 20 kHz and RESOLUTION BW to 3 kHz. Note 5-division spacing 
between modulation peaks. 

15. Check 5-division spacing between modulation peaks with FINE tuning control set at fully coun- 
terclockwise, midrange, and fully clockwise positions. Adjust A14R71 VCXO SWP for best com- 
promise of 5-division spacing over the full range of FINE tuning control. 




Figure 5-44. Spectrum Analyzer Plot with 100 kHz FM 
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Figure 545. Tuning Stabilizer VCXO Check and Adjustment Test Setup 
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Figure 546. Tuning Stabilizer VCXO Adjustment Locations 







Model 856^A Adjustments 



ADJUSTMENTS 



5-28. TUNING STABLIZER CONTROL ADJUSTMENTS (Cont’d) 

16. Connect equipment as shown in Figure 5-45 and set oscilloscope for an externally swept (A VS B),DC 
coupled display. Set CHAN A to 10 mV/DlV and CHAN B to IV/DIV. Set all normal (green) 
spectrum analyzer settings, except as indicated, and other controls as follows: 



TRACE A WRITE 

TRACE B . STORE BLANK 

FREQUENCY BAND GHz 01-1.8 

FREQUENCY GHz 0.000 

RESOLUTION BW (coupled). 10 kHz 

FREQUENCY SPAN/DIV. 100 kHz 

FREQUENCY SPAN MODE PER D1 V 

FINE tuning Midrange 

AUTO STABILIZER On (out) 



17. Momentarily switch AUTO STABILIZER to OFF to remove dc component of ERROR OUT signal. 
Center oscilloscope trace with oscilloscope position controls, 

18. Check slope of oscilloscope trace. The trace should not change more than 0.5 vertical division (5 mV) 
for every horizontal division swept. 

19. Adjust FINE tuning control over its full range while observing the oscilloscope trace. The trace should 
not change more than 0.5 vertical division (5 mV) for every horizontal division swept. 

NOTE 

If the slope of the oscilloscope trace Is within tolerance, no further 
adjustment is necessary. 

20. If slope of oscilloscope trace is out of tolerance, set up oscilloscope for MAIN sweep mode, 
DISPLAY A, TRIGGER COMP A. Set spectrum analyzer FREQUENCY SPAN MODE to ZERO 
SPAN and AUTO STABILIZER to OFF. 

21 . Remove A36A2 cover plate (Figure 5-46) for access to test points and center A36A2C3 LI NE ARITY . 

22. Connect 1.3-MHz, -f-14 dBm signal from signal generator through a 1:1 probe to A36A2TP3. 
(Connect ground clip to chassis ground.) 

23. Connect oscilloscope through 10:1 probe to A36A2TP1 and adjust A36A2C2 1.3 MHz NULL for 
minimum 1 .3 MHz signal. Disconnect signal generator from A36A2TP3. 

24. Connect oscilloscope through 10:1 probe to A36A2TP2 and adjust A36A2C16 1 MHz PEA.K tor 
maximum 1 MHz signal. 
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5-28. TUNING STABLIZER CONTROL ADJUSTMENTS (Cpnt’d) 



25. Reinstall A36A2 cover plate and repeat steps 16 through 19. If slope of oscilloscope trace is out of 
tolerance (steps 18 and 19), make adustments as follows: 

NOTE 

Perform each of the following adjustments in smali steps and switch 
AUTO STABILIZER OFF and on after each adjustment. 

a. With 1 : 1 probe connected to feedthrough capacitor A36C4 (ERROR OUT line), adjust 
A36A2C3 LINEARITY and A36A2C16 1 MHz PEAK for minimum slope of oscilloscope trace. 

b. Check slope of oscilloscope trace while adjusting FINE TUNING control over its three turn 
range. Oscilloscope trace should not change more than 0.5 vertical division (5 mV) per 
horizontal division swept. 

c. Repeat steps 25a and 25b until no further adjustment is necessary. 

26. Check Tuning Stabilizer Control Adjustments (steps 3 through 15). If VCXO SWP adjustment is 
performed, repeat steps 16 through 19 to check VCXO linearity. 

27. When adjustment is complete, set LINE switch OFF, disconnect power cord, and install HP 8569A 
top and bottom covers. 
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5-29. PRELIMINARY BIAS ADJUSTMENT 

REFERENCE: 

A20 Schematic 
DESCRIPTION: 

NOTE 

I 

This is a preliminary adjustment and requires that the Frequency 
Response Adjustment also be performed. 

' ' 

A synchronizer and sweep oscillator are connected to make a tracking generator for the HP 8569A. The 
sweep oscillator is phase locked on each frequency band checked, and mixer bias adjustments are performed 
for minimum amplitude variation consistent with near minimum conversion loss across the frequency band. 
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Figure 5-47, Preliminary Bias Adjustment Test Setup 



r 

/ 



5-97 



Ittt 









Adjustments Model 8569A 

ADJUSTMENTS 

5-29. PRELIMINARY BIAS ADJUSTMENT (Cont’d) 

NOTE 

The HP 8350A Sweep Oscillator may be substituted for the HP 8620C In 

this procedure. 



EQUIPMENT: ^ 

Sweep oscillator • 

Synchronizer 

Power Sp^ 

Crystal Detector 

Adaptp, APC-7 to Type N Male 

Adapter, APC-7 to SMA Female 

Adapter, APC-7 to Type N Female .... 
Adapter, SMA Female to Type N Female 
Adapter, SMA female to Type N Male . . 



HP 8620C/86290A-H08 
...... HP8709A-H10 

. HP 11667A,Opt.002 

HP33330C 

HP 11525A 

... HP 11534A 

HP1I524A 

..... HP 86290-60005 
. HP 1250-1404 



PROCEDURE: 

1 . Set LINE switch OFF, disconnect power cord, and remove HP 8569A top cover . 

2. Reconnect power cord, set LINE switch ON, and connect equipment as shown in Figure 5-47. Set all 
normal (green) spectrum analyzer controls, except as indicated, and other controls as follows: 

Spectrum Analyzer: 

TRACE A 

TRACE B 

FREQUENCY BAND GHz . 

INPUT ATTEN 

REF LEVEL dBm 

REFERENCE LEVEL FINE 
FREQUENCY SPAN MODE 

AMPLITUDE SCALE 

SWEEP SOURCE ........ 

PRESELECTOR PEAK ... . 



WRITE 

STORE BLANK 

5.8-12.9 

lOdB 

0 

0 

. . FULL BAND 

5dB 

. EXT 

Centered in green 



HP 8620C/86290A-H08: 

band • * 

MARKER SWEEP pushbutton • • • Depressed 

START MARKER pointer 5-8 GHz 

STOP MARKER pointer - 12.9 GHz 

TIME -SECONDS 10-1 

TIME - SECONDS vernier • Midrange 

RF ON 

ALC switch i ...... . EXT 

POWER LEVEL * Fully counterclockwise 

DISPLAY BLANklNG/OFF. DISPLAY BLANKING 

FM-NORM-PL. PL 
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5-29. PRELIMINARY BIAS ADJUSTMENT (Cont’d) 

HP 8350A/86290-H08: 



BAND ^ 

START Frequency 5.8 GHz 

STOP Frequency 12.9 GHz 

SWEEP TRIGGER INT 

SWEEP-TIME.. 5 sec 

DISPL BLANK • ■ ON 

RF ON 

ALCMode... EXT 

FM-NORM-PL PL 



3. Set A28SI NORM-OFF-TEST switch to OFF. Set synchronizer ERROR SIGNAL switch to - . 

4. Phase lock sweep oscillator as follows: 

a. Set TRACE A and TRACE B to STORE BL ANK. Set sweep oscillator to manual sweep mode 
with manual sweep control fully counterclockwise. 

b. Set sweep oscillator start frequency to low frequency of selected spectrum analyzer 
FREQUENCY BAND GHz and adjust start frequency for synchronizer phase lock (minimum 
phaseerror). 

c. Set sweep oscillator manual sweep control fully clockwise and stop frequency to high frequency 
of selected spectrum analyzer FREQUENCY BAND GHz. Adjust stop frequency tor syn- 
chronizer phase lock (minimum phase error). 



d. Set sweep oscillator to automatic sweep mode and check for phase locked spectrum analyzer 
CRT display (Figure 5-48). If system is breaking phase lock, adjust start and stop frequencies 
during slow sweep (> 10 seconds) to obtain phase lock. Set TRACE A and TRACE B to WRITE. 



MKR 5.6768 GHz SPAN FULL RES BW 3 MHz VF .003 

REF 0 dBm 5 dB/ ATTEN 10 dB SWP EXT 
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Figure 5-48. Phase Locked Spectrum Anal) zer CRT Display 
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ADJUSTMENTS 




5-29. PRELIMINARY BIAS ADJUSTMENT (Cont’d) 

5. Set AMPLITUDE SCALE to 2 dB. Adjust A20R85 V4 (Figure 5-49) over full range and note position 



for minimum ripple on CRT trace. Set A20R85 V4 for minimum ripple. 

TOP VIEW 




Figure 5-49, Preliminary Bias Adjustment Locations 

6. Set HP 8569A FREQUENCY BAND GHz to 3.8 -8.5. Set HP 8620C sweep oscillator for a 
MARKER SWEEP of 3.8 GHz to 8.5 GHz. Phase lock sweep oscillator according to step 4. 

7. Adjust A20R77 V3 over full range and note position for minimum ripple on CRT trace. Set A20R77 
V3 for minimum ripple. 

8. Set HP 8569A FREQUENCY BAND GHz to 8.5 - 18. Set synchronizer ERROR SIGNAL switch to 
+ . Set HP 8620C sweep oscillator for a MARKER SWEEP of 8.5 GHz to 18 GHz. Phase lock sweep 
oscillator according to step 4. 

9. Adjust A2GR95 V5 over full range and note position for minimum ripple on CRT trace. Set A20R95 
V5 for minimum ripple. 

10. Set HP 8569A FREQUENCY BAND GHz to 10.5-22. Set HP 8620C/86290A-H08 sweep o^^ilidtor 
for a MARKER SWEEP of 10.5 GHz to 22 GHz. Phase lock sweep oscillator according to 

11. Adjust A20R105 V6 over full range and note position for minimum ripple on CRT trace. Set 
A20R 1 05 V6 for minimum ripple (see Figure 5-50). 






Model 8 56 9 A Adjustments 

I 

ADJUSTMENTS 

5-29. PRELIMINARY BIAS ADJUSTMENT (Cont’d) 

12. Set HP 8569A FREQUENCY BAND GHz to .01 - 1.8. Replace HP 86290A-H08 RF Plug-in with HP 
86222A. Set HP 8620C sweep oscillator for a MARKER SWEpP OF .01 to 1.8 GHz. Set ERROR 
switch on HP 8709A to - . Phase lock sweep oscillator according to step 4. 

13. Adjust A20R71 VI over full range and set for minimum ripple. 

14. Adjust A20R1 12 PIN CURRENT over full range and set for minimum ripple. Repeat adjustment of 
A20R71 and A20R1 12, since they interact. 

15. Set A28S1 NORM-OFF-TEST switch to NORM. Perform Frequency Response Adjustments. 




Figure 5-50. Phase Locked Spectrum Analyzer CRT Display (10.5-18 GHz) 
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ADJUSTMENTS 

5-30. YTF TRACKING ADJUSTMENT 

REFERENCE: 

A1 7 and A1 9 Schematics 
DESCRIPTION: 

With a signal applied to the INPUT 50fi connector, the spectrum analyzer is set to ZERO SPAN (1st LO is 
CW frequency), and the YIG-Tuned Filter (YTF) is swept around the center frequency. This results m the 
display of the YTF passband on the CRT screen. YTF tracking adjustments are performed to keep the YTF 
passband approximately centered around the center frequency vertical graticule line over the full frequency 
range of the spectrum analyzer. 



SPECTRUM ANALYZER SWEEP OSCILLATOR 




Figure 5-5 L YTF Tracking Adjustment Test Setup 




Figure 5-52. YTF Tracking Adjustment Locations 
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ADJUSTMENTS 



5-30. YTF TRACKING ADJUSTMENT (Cont’d) 

NOTE 

r ' ' 

The HP 8350A Sweep Oscillator may be substituted for the HP 8620C in 
this procedure. 

t) ■ 

EQUIPMENT: 

Sweep Oscillator HP 8620C/86290A-H08 

NOTE 

Allow at least one hour instrument warm-up before performing YTF 
Tracking Adjustment. 

PROCEDURE: 

1 . Set LINE switch OFF, disconnect power cord, and remove HP 8569A top cover. 

2. Reconnect power cord, set LINE switch ON, and connect equipment as shown in Figure 5-51. Set all 
normal (green) spectrum analyzer settings, except as indicated, and other controls as follows: 

TRACE A 

TRACER 

FREQUENCY BAND GHz 

INPUT ATTEN . 

AMPLITUDE SCALE 

REF LEVEL dBm 

REFERENCE LEVEL FINE 

RESOLUTION BW 

FREQUENCY SPAN MODE 

SWEEP TIME/DIV 

AUTO STABILIZER . 

PRESELECTOR PEAK 

TUNING 

SWEEP SOURCE 

3. Set A19S1 YTF TRACK switch (Figure 5-52) to TEST position. 

4. Simultaneously depress PLOT GRAT and CLEAR/RESET pushbuttons to display test routine #0 on 
spectrum analyzer CRT display. Adjust front-panel HORIZ POSN screwdriver adjustment to posiition 
dot center tick mark on center vertical graticule line. Press CLEAR/RESET. Set FREQUENCY SPAN 
MODE to 1 .7 - 22 GHz SPAN and allow spectrum analyzer to sweep several times. Then press PER DIV. 



5-103 




....... WRITE 

WRITE 

I.7-4.1 

lOdB 

lOdB 

0 

0 

3 MHz 

.. ZERO SPAN 
..... 20mSEC 

......... OFF 

Centered in green 
.... 2.000GHz 

INT 



Adjustments Model 8569A 

ADJUSTMENTS 

5-30. YTF TRACKING ADJUSTMENT (Confd) 

I ‘ ' , ' 



NOTE 

Ensure that PRESELECTOR PEAK remains in center of green region 
throughout adjustment procedure. 

NOTE 

When repeating adjustments in group A, readjust YTF GAIN only at 10.5 
GHz. If there is insufficient range on YTF LIN adjustments in groups B 
and C, the YTF GAIN can be compromised at 10.5 GHz to aid the YTF LIN 
adjustment. The YTF OFFSET affects offsets on all bands. YTF GAIN has 
an increasing effect with increasing freque ncy. (For example, YTF GAIN 
has no effect at 2 GHz; but at 4 GHz, a 2-MHz shift in passband will result 
in a 6-MHz shift at 8 GHz, an 8 MHz shift at 10 GHz, and a 16-MHz shift at 
18GHz.) 



5. Tracking adjustments in Table 5-14 are listed in three groups (A, B, and C). Perform adjustments 
according to groups, and repeat adjustments in each group to give best compromise of centered 
passbands for that group before proceeding to the next group of adjustments. Perform each tracking 
adjustment listed in Table 5-14 as follows: 

a. Select spectrum analyzer FREQUENCY BAND GHz and adjust TUNING control for given 
frequency. 

b. Remove error due to hysteresis by switching FREQUENCY SPAN MODE to FULL BAND, 
then back to ZERO SPAN. 

c. Set sweep oscillator for a CW frequency equal to spectrum analyzer frequency. Adjust sweep 
oscillator CW frequency for maximum signal amplitude on spectrum analyzer CRT display. (To 
locate CW signal, first set HP 8569A to FULL SPAN, tune sweep oscillator signal to marker, 
then press ZERO SPAN. 

d. Perform corresponding YTF tracking adjustment to center passband (10-dB points) on spectrum 
analyzer CRT display (Figure 5-53). Ensure that at least 25 percent of passband is on each side of 
center vertical graticule line. 

6. Verify that PRESELECTOR PEAK is centered in green region, and without making adjustments, 
recheck tracking by repeating step 5. 

7. Set A19S1 YTF TRACK switch to NORM. Set LINE switch OFF, disconnect power cord, and install 
HP 8569A top cover. 
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5-30. YTF TRACKING ADJUSTMENT (Cont'd) 



Table 5-14. YTF Tracking Adjustments 



Adjustment 

Group 




Frequency Band 


Frequency 


Tracking Adjustment 


Adjustment Effect 


1.7 -4.1 GHz 


2.0 GHz 


A19R14 YTFOFFSET 


Overall Offset 


1 .7 - 4.1 GHz 


4.0 GHz 


A19R17 YTF GAIN 


Overall Gain 


3.8 -8.5 GHz 


4.0 GHz 


A17R43 YTF OFFSET N2 


Offset 3.8 -8.5 BAND 


3.8 - 8.5 GHz 


8.5 GHz 


AI9R17 YTF GAIN 


Overall Gain 


5.8- 12.9 GHz 


8.5 GHz 


A17R50 YTF OFFSET N3 


Offset 5.8 12.9 BAND 


5.8 - 12.9 GHz 


10.5 GHz 


A19R17 YTF GAIN 


Overall Gain 


8.5 - 18 GHz 


10.5 GHz 


A17R57 YTF OFFSET N4 


Offset 8.5 - 18 BAND 


8.5 - 18GH1Z 


13.0 GHz 


A19R39 YTF LIN 13 


A Gain above 10 GHz 


8.5 -18 GHz 


16.0 GHz 


A19R42 YTF LIN 16 


A Gain above 1 4 GHz 


8.5 -18 GHz 


18.0 GHz 


AI9R45 YTF LIN 18 


A Gain above 16 GHz 


10.5 22 GHz 


!0.5 GHz 


A17R64 YTF OFFSET N5 


Offset 10.5 22 GHz BAND 


10.5 - 22 GHz 


20.0 GHz 


A19R48 YTF LIN 20 


A Gain above 18 GHz 


10.5 - 22 GHz 


22.0 GHz 


A19R51 YTF LIN 22 


A Gain above 20 GHz 



CTR 2.0001 GHz SPAN ZERO RES BW 3 MHz VF OFF 

REF'" 0 dBr, 10 dB/ ATTEN 10 dB SWP 20 (nsec/ 




Figure 5-53. YTF Passband Display 
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5-31. FREQUENCY RESPONSE ADJUSTMENTS 

REFERENCE: 

A20 and A28 Schematics 
DESCRIPTION: 

A synchronizer and sweep oscillator are connected to make a tracking generator for HP 8569A. The YTF is 
modulated with a 1 kHz sine wave to eliminate amplitude variations due to small errors in YTF Tracking. 
The sweep oscillator is phase locked across each frequency band, and frequency response adustments are 
performed. 




Figure 5-54. Frequency Response Adjustment Test Setup 

NOTE 

The HP 8350A Sweep Oscillator may be substituted for the HP 8620C in 
this procedure. 







r 
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5-31. FREQUENCY RESPONSE ADJUSTMENTS (Cont’d) 

EQUIPMENT: 



Sweep Oscillator HP 8620C/86290A-H08 

RF Plu 2 “in HP 86222A 

Synchronizer HP 8709A-H10 

Function Generatcr • • HP 3312A 

Power Meter HP435B 

Power Splitter HP 1I667A, Opt. 002 

Power Sensor HP 8481 A, Opt. C03 

Power Sensor. HP 8485 A 

Crystal Detector HP 33330C 

Adapter. APC-7 to Type N Male HP 1 1 525 A 

Adapter, APG-7 to SM A Female HP 1 1 534A 

Adapter, SMA Female to Type N Female HP 86290-60005 

Adapter, SMA Female to Type N Male (2 required) HP 1250-1404 

Attenuator, 10 dB. HP 8491 B, Opt. 010 

Test Cable, SMA Female to BNC Male HP 1 1 592-60001 

Cable Assembly (SMA plug, both ends) HP 8120-1578 



PROCEDURE: 



1 . Set LINE switch OFF, disconnect power cord, and remove HP 8569A top cover. 

2. Reconnect power cord, set LINE switch ON, and connect equipment as shown in Figure 5-54. Set all 
normal (green) spectrum analyzer settings, except as indicated, and other controls as follows: 



)' 

Spectrum Analyzer: 



TRACE A 

TRACER 

FREQUENCY BAND GHz . 

INPUT ATTEN 

REF LEVEL dBm 

REFERENCE LEVEL FINE , 

SWEEP SOURCE 

FREQUENCY SPAN MODE 

AMPLITUDE SCALE 

PRESELECTOR PEAK .... 
TUNING ...... 



. ... STORE BLANK 
. . . . STORE BLANK 

3.8-S.5 

10 dB 

0 

0 

EXT 

FULL BAND 

10 dB 

. . . Centered in green 
Fully counterclockwise 
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ADJUSTMENTS 



5-31. FREQUENCY RESPONSE ADJUSTMENTS (Cont’d) 

•t. 

Sweep Oscillator (HP 8620C/86290A-H08): 

BAND 

MARKER SWEEP pushbutton 

Start Frequency Pointer 

Stop Frequency Pointer 

SWEEP TIME-SECONDS 

SWEEP TIME-SECONDS vernier 

RFOFF-ON...... 

ALC Switch 

POWER LEVEL 

DISPLAY BLANKING/OFF (Rear Panel) 

FM-NORM-PL (Rear Panel) 

Sweep Oscillator (HP 8350A/86290A-H08): 

BAND 

START Frequency ....... 

STOP Frequency 

SWEEP -TIME -SEC 

RFOFF-ON 

ALC Switch 

POWER LEVEL 

DISPLAY BLANKING .... 

FM-NORM-PL (Rear Panel) 

3. Set synchronizer ERROR SIGNAL switch to - . Set function generator for a 1-kHz, 1-volt, peak-to- 
peak sine wave output. 

4. Phase lock sweep oscillator and set output power level as follows: 

a. Set sweep oscillator to manual sweep mode with manual sweep control fully counterclockwise. 

b. Set sweep oscillator start frequency to low frequency of selected spectrum analyzer 
FREQUENCY BAND GHz and adjust start frequency for synchronizer phase lock (minimum 
phase error). 

c. Set sweep oscillator manual sweep control fully clockwise and stop frequency to high frequency 
of selected spectrum analyzer FREQUENCY BAND GHz. Adjust stop frequency for syn- 
chronizer phase lock (minimum phase error). 

d. Connect output of power meter, through 10-dB attenuator, to power sensor. With RF power off, 
zero power meter and set CAL FACTOR % to correct level. Turn RF power on. 

e. Slowly adjust manual sweep control of sweep oscillator over its entire range, and adjust power 
level for an average power meter reading of - 18 dBm. 



4 

. 3.8 GHz 
. 8.5 GHz 
10 Seconds 

ON 

. ... EXT 
Midrange 

ON 

PL 



Band 4 

Depressed 

3.8 GHz 

8.5 GHz 

10-1 

Midrange 

ON 

... EXT 

Midrange 

DISPLAY BLANKING 
PL 
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5-31. FREQUENCY RESPONSE ADJUSTMENTS (Cont’d) 

f. Disconnect power meter and reconnect power splitter (with 10-dB attteniiator) to INPUT 50ft 
connector of spectrum analyzer. 

g. Set sweep oscillator to automatic sweep mode with a sweep time of 10 seconds. Check for phase 
locked spectrum analyzer CRT display. If system is breaking phase lock, adjust both start and 
stop frequencies during slow sweep ( = > 10 seconds) to obtain phase lock. 

I 

h. Set TRACE A and TRACES to WRITE. 

5. Set A28S1 NORM-OFF-TEST switch (Figure 5-55) to OFF. Store signal level on screen by setting 

TRACE B to STORE VIEW after at least one complete sweep. 



TOP VIEW 



A20 




ft ■ 0 0 0 o : m » o « * . o o o ■ ii» » o i 



A20 

BIAS 

ASSEMBLY 

A28 

VARIABLE 

GAIN 

ASSEMBLY 



R50 B5A 
R46 B5B 
R45 BSC 
R60 B6A 
R55 B6B 
R90* 
R56B6C 
R71 VI 
R77V3 
R85 V4 
R95V5 

RIOS V6 
R112 
PIN 

CURRENT 




A28 



R14B1A 
R9B1B 
R10B1C 
R22 B2A 
R18B2B 
R30 B3A 
R26 B3B 
R40 B4A 
R36 B4B 
R3S B4C 




Figure 5-55. Frequency Response Adjustment Locations 
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ADJUSTMENTS 



5-31. FREQUENCY RESPONSE ADJUSTMENTS (Cont’d) 



6. Set A28S1 NORM-OFF-TEST switch to TEST, front-panel INPUT ATTEN to 0 dB, and REF 
LEVEL dBm to - 10. Adjust A2lJR7 PIN RES for same signal level on CRT screen as that noted in 

Steps. 



7. Set TRACE B to WRITE and AMPLITUDE SCALE to 2 dB. 

NOTE 

The ‘best line/ as used in the foiiowing procedures, approximates the 
median iine between the peaks and troughs of the upper edge of the 1 
kHz moduiation enveiope. The best line is illustrated in Figure 5-56. 



8. Note best line as illustrated in F; |ure 5-56. Adjust REFERENCE LEVEL controls to set lowest point 
of that line on center horizontal graticule line. This point is used as a reference in checking for ap- 
proximately same power level in frequency bands 5.8—12,9 GHz, 8.5—18 GHz, and 10.5 — 22 oHz 
(steps 9 through 14). 



9 Set HP 8569A FREQUENCY BAND GHz to 5.8-12.9. Set sweep oscillator to sweep from 5.8 GHz 
to 12.9 GHz. Set TRACE A and TRACE B to STORE BLANK. Phase lock sweep oscillator ac- 
cording to step 4. 



10. Check that lowest point of best line (as defined above) is within ±2 dB of center horizontal graticule 
line. If not, change value of factory selected resistor A28R19* B4 GAIN. (Lower value increases 
signal level.) 

11. Set spectrum analyzer FREQUENCY BAND GHz to 8.5 — 18 and synchronizer ERROR SIGNAL 
switch to -f . Set sweep oscillator to sweep from 8.5 GHz to 18 GHz. Set TRACE A and TRACE B to 
STORE BLANK. Phase lock sweep oscillator according to step 4. 

12. Check that lowest point of best line is within ± 2 dB of center horizontal graticule line. If not, change 
value of factory-selected resistor A28R21 * B5 GAIN. (Lower value increases signal level.) 

13. Set HP 8569A FREQUENCY BAND GHz to 10.5 - 22. Set sweep oscillator to sweep from 10.5 GHz 
to 22 GHz. Set TRACE A and TRACE B to STORE BLANK. Phase lock sweep oscillator according 

to step 4. 

■ j. '■ 

14. Check that lowest point of line is within ±2 dB of center horizontal graticule line. If not, change 
value of factory-selected resistor A28R23* B6 GAIN. (Lower value increases signal level.) 
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5-31 FREQUENCY RESPONSE ADJUSTMENTS (Cont’d) 



MKR 3.6757 GHz SPAN FULL RES BW 3 MHz "VF .003 

REF -10 dBm 2 dB/ ATTEN 10 dB SWP EXT 
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Figure 5-56. Best Line Relative to 1 kHz Modulation Envelope 



15. With equipment connected as shown in Figure 5-54, set A28S1 ^ORM-OFF-T^ 

Set spectrum analyzer FREQUENCY BAND GHz to 3.8-8.5, INPUT ATTEN to JO dB, MF 
LEVEL dBm to -10, and REFERENCE LEVEL FINE to 0. Set synchronizer ERROR SIGNAL 
switch to — . Set sweep oscillator to sweep from 3.8 GHz to 8.5 GHz. Set TRACE A and TRACE B to 
STORE BLANK. 



16. Phase lock sweep oscillator and set output power level according to step 4. 
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ADJUSTMENTS 



5-31. FREQUENCY RESPQNSE ADJUSTMENTS (Cont’d) 

17. Center trace on center horizontal graticule line using REF LEVEL CAL screwdriver adjustment. 
Adjust A20R26 B3B for minimum slope of trace. Adjust A20R30 B3A counterclockwise so that right 
side of trace drops 2 dB. Readjust A20R26 B3B for minimum slope (see Figure 5-57). Using REF 
LEVEL CAL and REFERENCE LEVEL FINE, set best line at center horizontal graticule line. Do 
not readjust REF LEVEL CAL or REFERENCE LEVEL FINE in steps 1 9 through 32. 

18. Adjust A20R77 V3 for minimum amplitude variations of upper edge of envelope on CRT trace. 
Repeat step 17. 

19 . Set spectrum analyzer FREQUENCY BAND GH^ to 5.8- 12,9. Set sweep oscillator to sweep from 
5.8 GHz to 12.9 GHz. Set TRACE A and TRACE 3 to STORE BLANK. Phase lock sweep oscillator 
and set output power level according to step 4. 

20. Adjust A20R40 B4A, A20R36 B4B, and A20R35 B4C to set best line at center horizontal graticule 
line, with minimum slope. 




21. Adjust A20R85 V4 for minimum amplitude variations of upper edge of envelope on CRT trace. If 
amplitude variations on high frequency portion of band are excessive (> ±2.5 dB) change value of 
factory-selected resistor A20R90* and readjust A20R85 V4. Repeat step 20. 

22. Set spectrum analyzer FREQUENCY BAND GHz to 8.5-18. Set synchronizer ERROR SIGNAL 
switch to -f . Set sweep oscillator to sweep from 8.5 GHz to 18 GHz. Set TRACE A and TRACE B to 
Si ORE BLANK, phase lock sweep oscillator and set output power level according to step 4. 

23. Adjust A20R50 B5A, A20R46 B5B, and A20R45 B5C to set best line at center horizontal graticule 
line. 

24. Adjust A20R95 V5 for minimuin amplitude variations of upper edge of envelope on CRT trace. 
Repeat step 23. 

25. Set spectrum analyzer FREQUENCY BAND GHz to 10.5-22. Set sweep oscillator to sweep from 
10.5 GHz to 22 GHz. Phase lock sweep oscillator and set output power level according to step 4. 

26. Adjust A20R60 B6A, A20R55 B6B, A20R56 B6C to set best line at center horizontal graticule line, 
with minimum slope. 

27. Adjust A20R105 V6 for minimum amplitude variations on CRT trace. Repeat step 26 (see Figure 5- 
58). 



i 



28. With equipment connected as shown in Figure 5-54, set spectrum analyzer FREQUENCY BAND 
GHz to 1 .7 - 4.1 GHz and set SWEEP SOURCE to EXT. Set synchronizer ERROR SIGNAL switch 
to - . Set sweep oscillator to CW and adjust CW control to approximately 2.9 GHz. Set AF XIO to 
2.4 GHz. Phase lock sweep oscillator and set output power level as follow^: 

NOTE 

On HP 83S0A, set CF conWi to 2.9 GHz and A F to 2.4 GHz. 

" ■■ ■ ' ■ ■ , 



\\\\- 
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5-31. FREQUENCY BESPONSi ADJUSTMENTS (Cont’d) ’ ^ 

a. Set sweeps oscillator to manual sweep mode with manual sweep control fully counterclockwise. 

Set TRACE A and TRACE B to STORE BLANK. , 

b. Adjust sweep AF control for synchronizer phase lock (minimuan 

c. Set sweep oscillator manual ^Veep control fully clockwisJ. Adjust CW control y^or syiicVonizer 



phase lock (nriininiu)ni phase error) ^ / 

d. Repeat steps 28a through 28c uiitil no further adjustment is necessary 






e. Disconnect power splitter (with Ip-dB attenuator) from INPUT 50a:connect(J(^ spectrum 

analyzer and connect power meter to 10-dB attenuator p6rt of jio^er splitter. : y 

f. Slowly adjust sweep oscillator manual sweep control over its entife r^nge, ^nt| adjust ppwer level 

foranaverage poVver meter reading of 18 dBniii . ; 

g. Disconnect power meter and reconnect power splitter (vi^ith 10-dB attenuator) t INPt?T 50fi 

connector of spectrurh analyzer. ; ( 

' , ' ' ' ' *'■". ' ■ '' 'l:'] V'’ ' ■'! ' '''' 'v:' 

h . Set sweep oscillator to automatic sweep mode (sweep time | 1 0 ^ecphds) and check fof phase 
locked spectrum analyzer CRT display. If system is breaking phase lock, repeat steps 28a 

■through 28c. s ,, "■:''■ 






Mm l'i3i 3159 GH^ SPAN JULl . RES M ',3' MHz ' '" yF .003 
REF Tl0'dBm ?. 6B/ ' ATTEN 10 dB ; :Sri EXT ' ''' 






' /, 



tr 



Figure5-58. CRT Plot of Typical Frequency Response/ 

■1 ' ''1 i.'l . ■ ’■ 

29. Adjust A20R22 B2A and A20Rli B2B to set best line at center horizontal graticule line, with 
minimum slope; y 

Set sweep oscillator LINE switch OFF ahd replace HP 86290A RF Plug-in with HP 86222A RF Plug- 
: 1 in. Set sweep oscillator LINE switch dNr POWER LEVEL to midrange, ALC switch to EXT, and 
' '$■ rear-panel FM-NORM-PL swifcli to PL; 
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5-31. FREQUENCY RESPONSE ADJUSTMENTS (Cont’d) 



31. Set spectrum analyzer FREQUENCY BAND GHz to .01 - 1.8 GHz. Set sweep oscillator to sweep 
from .01 GHz to 1 .8 GHz. Phase lock sweep oscillator and set output power level according to step 4. 

32. Adjust A20R14 BIA, A20R9 BIB, and A20R10 BIC to set best line at center horizontal graticule line, 
with minimum slope (see Figure 5-59). If frequency response is = > 1.2 dB, adjust A20R71 VI and 
A20R1 12 PIN CURRENT to minimize amplitude variations. 




Figure 5-59, CRT Plot of Typical Frequency Response, .01 to L8 GHz 
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5-32. ABSOLUTE AMPLITUDE CAUBRATION 

REFERENCE: 

A28 Schematic 
DESCRIPTION: 

The 100 MHz CAL OUTPUT signal is displayed on the spectrum analyzer CRT screen. Factory-selected 
resistor A28R2* is selected so that REF LEVEL CAL functions over the range that optimizes noise and 
distortion performance. 



SPECTRUM ANALYZER 





Figure 5-60. Absolute Amplitude Calibration Test Setup 

\ ' , ■ 



TOP VIEW 




Figure 5-61. Absolute Amplitude Calibration Adjustment Locations 
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5-32. ABSOLUTE AMPLITUDE CALIBRATION (Cont’d) 

V: ■ 

PROCEDURE: 

1. Set LINE switch OFF, disconnect power cord, and remove HP 8569A top cover. 

2. Reconnect power cord, set LINE switch ON, and connect equipment as shown in Figure 5-60. Set all 
normal (green) spectrum analyzer settings, except as indicated, and other controls as follows: 



FREQUENCY BAND GHz . . 

INPUT ATTEN 

REF LEVEL dBm 

REFERENCE LEVEL FINE . 

RESOLUTION BW 

FREQUENCY SPAN MODE 

AMPLITUDE SCALE 

TUNING 

REF LEVEL CAL ........ 



01 - 1.8 

lOdB 

C 

0 

3 MHz 

...... ZERO SPAN 

. ’ 2dB 

0.100 GHz 

Fully counterclockwise 



3. Adjust TUNING control to center 100 MHz signal on CRT display. 

4. Adjust REF LEVEL CAL screwdriver adjustment clockwise to increase 100 MHz signal amplitude by 
3 dii (1.5 divisions). 

5. Note distance of signal peak (in dB) from third horizontal graticule line from the bottom of display. 
For every dB signal peak is separated from this graticule line, change value of factory-selected resistor 
A28R2* (Figure 5-61) by 10 percent . (An increase in resistance increases signal level.) When signal is 
within 1 dB of graticule line, proceed to step 6. 

6. Adjust REF LEVEL CAL to position signal peak on third horizontal graticule line from bottom of 
display. 

7. When adjustment is complete, set LINE switch OFF, disconnect power cord, and install HP 8569A 
top cover. 
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5-33. COMB Generator adjustments (option ooi) 



REFERENCE: A42 Schematic 
DESCRIPTION: | 

The output }%na from A42 Comb Gen^jrator Assembly, with the Step Recovery Diode Module discon- 
nected, is adjusted for a maximum peak-tb-peak voltage swing- A42A1C5 FREQ is centered, and the comb 
generator frequency is measured with a frequency counter. If the measured frequency is not 100.0000 
±0.0004 MHz, AVAILS* is selected to bjring the frequency within tolerance. 

The comb general Dr signal is adjusted fori maximum output power as measured with a power meter. If the 
amplitude is not i 16.0 ± 0.8 dBm, A42A1R6* is selected to bring the amplitude within tolerance. 

A42A1C5 FREQ ik adjusted for a comb g^merator frequency of 100.000000 ±0.000010 MHz (tolerance of 
± 10 Hz). I 



EQUIPMENT: 

' j, ' \ ■ ' ! 

Oscilloscope h , . 

Frequency Counter. 

Power Meter j • 

Power Sensor. 

Attenuator, 10 ±0.5 dB 

Adapter Type N Female to BNC Male 

Adapter, SMA Female to Type N Male 

Cable Assembly (SMA plug, both ends) 



HP1741A 

HP 5342A, Opt. 005 

HP435B 

Hp 8481 A, Opt. C03 
HP8491B, Opt. 010 
.... HP 1250-0077 
.... HP 1250-1250 
.. . . HP 8120-1578 



POWER FREQUENCY 

SPECTRUM ANALYZER WETER COUNTER 




Figure 5-62, Comb Generator Adjustment Test Setup 
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5-33. COMB GENERATOR ADJUSTMENTS (OPTION OOlHCont'd) 



A42 



Model 8569A 



W40 CABLE ASSY 
RF SWITCH TO 3-dB PAD 



AT9 

'3-dB PAD 



A42J1 



U2 

STEP RECOVERY 
DIODE MODULE 



^OUTPUT ^ 
ENABLE ^ 



A42A1C1S 
OUTPUT MATCH 



— G-W O 

OUTPUT MATCH 



A42A1C4 „ 
OSC PEAK 



o, o 

0856 , 9-60024 

® lOaMHZ ® 
COMB GENERATOR 

o ^ 

FREQ 

@ (g) 

OSC PEAK 



A42A1C5 

FREQ 



Figure 5-63. Comb Generator Adjustment Locations 
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5-33. COMB GENERATOR ADJUSTMENTS jOfTION OOlMCont'd) 

PROCEDURE: 

1. Set LINE switch OFF, disconnect power cord, and remove HP 8569A ^ 

wrench to disconnect U2 Step Recover Diode Module from A42 Comb Generator Assembly at A42J 1 . 

NOTE 

It might be necessary to remove ATS 3 dB Pad (connected at cable 

assembly W40) as well as U2 Step Recovery Diode Module (connected at 
A42J1) to have sufficient space for connection of the test cable 

assembly to A42J1. 

2. Connect oscilloscope as shown in Figure 5-62. Center A42A1 C5 FREQ (Figure 5-63). 



Frequency Adjustment 

3. Connect power cord, set LINE switch on, and press INTERNAL COMB GENERATOR pushbutton 
(on). 

4. Set oscilloscope controls as follows: 



) 



CHAN A VOLTS/DI V 

DISPLAY 

TRIGGER COMP .. . 

Trigger Mode 

Sweep Mode 

TIME/DIV ........ 



.... 5 
... A 
,. . . A 
AUTO 
MAIN 
1 /iSEC 



5. Adjust A42A1C15 OUTPUT MATCH and A42A1C3 OSC PEAK for maximum peak-to-peak 
voltage. 

6. Connect output of comb generator (through 10-dB attenuator and adapters) to frequency counter 

input. Comb generator frequency must be 100.0000 ±0.0004 MHz. 



NOTE 



Perform steps 7 through 9 only H the comb generator frequency Is out ol 

tolerance. 

7. Set LINE switch OFF, disconnect power cord, and remove cover plate of A42 Comb Generator 
Assembly. 

8. Change selected value of A42A1L3* to obtain output frequency of 100.0005 ±0.0004 MHz with 
A42A1C5 FREQ centered. 
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5^3. COMB GENERATOR ADJUSTMENTS (OPTION 001) (Cont'd) 



NOTE 

Increasing the value of A42A1L3* Increases output frequency, while 

decreasing the value decreases output frequency. (Installation of the 

cover plafe decreases the oscillator frequency by about 500 Hz.) 

9. Each time the value of A42A1L3^ is changed, re-connect power cord, set LINE switch on, and adjust 
A42A1C3 OSC PEAK for maximum signal. 

NOTE 

The output frequency changes when A42A1 03 OSC PEAK is adjusted. 

Output Power 

10. Connect output of comb generator, through l()-dB attenuator, to power meter. 

11. Adjust A42A1C15 OUTPUT MATCH for maximum power out. Comb generator output power 
should be -I- 16.0 ±0.8 dBm. 

, Perform steps 12 through 14 only If the output power of the comb ^ 

generator is out of tolerance. 

12 Set LINE switch OFF, remove power cord, and remove cover plate of A42 Comb Generator 
Assembly. 

13. Change selected value of A42A1R6* to obtain an output power reading of +16.0 ±0.8 dBm. 

NOTE 

Increasing the value of A42A1R6* decreases the output power of the 
comb generator, while decreasing the value increases the output power. 

14. Each time the value of A42AlR6* is changed, re-connect power cord, set LINE switch on, and adjust 
A42A1C1 5 OUTPUT MATCH for maximum power out. 

15. With cover plate of A42 Comb Generator Assembly installed and all screws in place, connect output 

of comb generator, through 10-dB pad, to frequency counter. 

16. Adjust A42A1C5 FREQ for a frequency counter reading of 100.000000 ± 0.000010 MHz (tolerance 
of ±10 Hz). 

17. When adjustment is completed, set LINE switch OFF, disconnect power cord, install U2 Step | 
Recovery Diode Module and AT9 3 dB Pad, and install HP 8569A bottom cover. 
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CERTIFICATION 

Hewlett-Packard Company certifies that this product met its published speciftedkons af ^ 
shipment from the factory. Hewlett-Packard further that its calibration measurements are 

traceable to the United States National Bureau of Standards, to the extent allowed by the Bureau's 
calibration facility, and W the calibration facilities of other International Standardis Organization 
rhetnbers. 7\, ' i 

WARRANTY 






This H^^lett-Packard instrument product is warranted against defects in materi.^1 and workmanship 
fpr a period of one year froL date of shipment. During the warranty period, Hewlbtt-Paclcard Com- 
pat^y will, at its option, either repair or replace products which prove to be defective;( \ 

For wananty service or repair, this product must be returned to a service facility designated by HP. 
ikuyex shall prepay shipping charges to HP and HP shall pay shipping charges to return the product to 
Buyer, liowever, Buyer shall pay all shipping charges, duties, and taxes for products returned to HP 
from another country. 

HP warrants that its software and firmware designated by HP for use with an instrument will execute 
its programming instructions when properly installed on that instrument. HP does not warrant that the 
operation of the instrument, or software, or firmware will be uninterrupted or error free. 

LIMITATION OF WARRANTY 

The foregoing warranty shall not apply to defects resulting from improper or inadequate maintenance 
by Buyer, Buyer-supplied software or interfacing, unauthorized modification or misuse, operation 
outside of the environmental specifications for the product, or improper site preparation or main- 
tenance. 

NO OTHER WARRANTY IS EXPRESSED OR IMPLIED. HP SPECIFICALLY DISCLAIMS THE IM- 
PLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE. 

EXCLUSIVE REMEDIES 

THE REMEDIES PROVIDED HEREIN ARE BUYER’S SOLE AND EXCLUSIVE REMEDIES. HP 

SHALL Not be liable for any direct, indirect, special, incidental, or conse- 
quential damages, whether based on contract, tort, or any other legal 

THEORY. 

' ' ' j-. '■ 

ASSISTi^CE 

Product maintenance agreements and other customer t^sistance agreements are available for Hewlett- 
Packard products. 

For any assistance, contact your nearest Hewlett-Packard Sales and Service Office. Addresses are 
provided at the back of this manual. 
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SECTION VI 
REPLACEABLE PARTS 



6-1. INTRODUCTION 

6-2. This section contains information for order- 
ing parts. Table 6- 1 includes a list of reference 
designations and a list of abbreviations used in the 
parts list. Table 6-2 lists names and addresses that 
correspond to the manufacturer code numbers in 
the parts list. Table 6-3 lists all replaceable parts in 
alpha-numerical order by reference designation. 

6 3. REPLACEABLE PARTS LIST 

6-4. Table 6-3, the list of replaceable parts, is 
organized as follows: 

1 . Electrical assemblies and their components in 
alpha-numerical order by reference designa- 
tion. 

2. Miscellaneous parts, at end of list for each 
major assembly. 

3. Chassis-mounted parts, in alpha-numerical 
order by reference designation, at end of 
parts list. 

6-5. The following information is listed for each 
^part: 

1 . The Hewlett-Packard part number. 



2. The part number ch. ; digit (CD). 

3. The total quantity (i^iy) in the instrument. 
This quantity is given only once, at the first 
apppearance of the part in the list. 

4. The description of the part. 

5. A typical manufacturer of the part in a 
five-digit code. 

6 The manufacturer part number. 



6-6. ORDERING INFORMATION 

6-7 . To order a part listed in the rep: aceable parts 
table, quote the Hewlett-Packard part number 
(with check digit), indicate the quantity required, 
and address the order to the nearest Hewlett- 
Packard office. The check digit will ensure ac- 
curate and timely processing of your order. 

6-8. To order a part that is no! listed in the 
replaceable parts table, include the instrument 
model number, instrument serial number, the 
description and function of the part, and the 
number of parts required. Address the order to the 
nearest Hewlett-Packard office. 



Table 6-1. Reference Designations and Abbreviations (1 of 4) 



REFERENCE DESIGNATIONS 



A ; Assembly 

AT Aticnuaior. Isolaior, Limiter, 

Termination 

B Fan. Motor 

BT Battery 

C... Capacitor 

CP . Coupler 

CR . . . .’ . . Diode, Diode Thyristor, Step 
Recovery Diode (SCR), Varactor 

DC Directional Coupler 

DL Delay Line 

DS Annunciator, Lamp, Light 

Emitting Diode (LED), Signaling ' 
Dtvice (Audible or Visible) 
E . Miscellaneous Electrical Part 



F • • • Fuse 

IT / Filler 

H . . . Hardware 

HY Circulator 

.1 Electrical Connector (Stationary 

Portion), Jack 

K Relay 

L. Coil, Inductor 

M Meter 

MP .... Miscellaneous Mechanical Part 

P . . . . Electrical Connector (Movable 

Portion), Plug 

Q Silicon Controlled Rectifier 

(SCR), Transistor, Triode Thyri.stor 
R Resi.stpr 



RT Thermistor 

S Switch 

T Transformer 

TB Terminal Board 

TC Thermocouple 

TP Test Point 

U integrated Circuit, Microcircuit 

V . Electron Tube 

VR Breakdown Diode (Zener), 

Voltage Regulator 

W. . . . . Cable, Transmission Path, Wire 

X. Socket 

Y Cry.stal Unit (Piezoelectric, 

Quartz) 

Z Tuned Cavity, Tuned Circuit 



NOTE 

All abbreviations in the parts list will be in upper-case. 
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Table 6~L Reference Designations and Abbreviations (2 of 4) 



A 



A Across Flats, Acrylic, Air 

(Dry Method), Ampere 

ad Anode 

ADJ Adjust, Adjustment 

Al Aluminum 

ALTNG Alternating 

AMP Amperage 

ANLG Analog 

ansi American National 

Standards Institute (formerly USASI- 
ASA) 

ASSY... Assembly 

ASYNCHRO Asynchronous 

AWG American Wire Gage 

B 

BD Board, Bundle 

BDR Binder 

BE Baume, Beryllium 

BE-CU Beryllium Copper 

BE-CU ... Beryllium Copper 

BFR Before, Buffer 

BIN Bin Box (Container), 

Binary ^ 

BLK Black, Blank, Block 

BLU Blue 

BPF Bandpass Filter 

BRDG Bridge 

BRG Bearing, Boring 

BRN Brown 

BRS Brass 

BSC ; Basic 

BSHG Bushing 

BV Breakdown Voltage 

BW Bandwidth 

C 

C Capacitance, Capacitor, 

Center Tapped, Centistokc, Ceramic, 
Cermet, Circular Mil Foot, Closed 
Cup, Cold, Compression 

C-C Center to Center 

CC. Carbon Composition, Cubic 

Centimeter 

CER Ceramic 

CFM Cubic beet Per Minute 

CH Center Hole 

CHAM Chamfer 

CHAN Channel 

CHAR Character, Characteristic, 

Charcoal 

CER. Clear, Collar, Color 

CMOS ... Complementary Metal Oxide 
Semiconductor 

CNDCT Conducting, Conductive, 

Conductivity, Conductor 

CNTR Container, Counter 

COAX........ Coaxial 

COM Commercial, Common 

COMP . . . . Compensator, Composition 
CONT . . . , V . , . , Contact, Continuous, 



Control, Controller 



ABBREVIATIONS 

CP ... . Cadmium Plate, Candle Power, 
Centipoise, Conductive Plastic, Cone 



Point 

CPRSN Compression 

CRT Cathode-Ray Tube, Crate 

CU .. Copper, Cubic 

D 

D Deep, Depletion, Depth, 

Diameter, Direct Current 

DAP Diallyl Pht'ialate 

DAP-GI Diallyl Phthalate 

Glass 

DB Decibel, Double Break 

DBl Double 

DBM Decibels Referred to I 

Milliwatt 

DCDR Decoder 

DECD Decade 

DEG Degree 

DIA . I Diameter 

DIEl Dielectric 

DIP Dual In-Line Package 

DIF>-SLDR Dip Solder 

DIV Division 

DLRN Delrin 

D-MODE Depletion Mode 

DO Package Type Designation 

DPDT. .... Double Pole Double Throw 

DRVR Driver 

DVM Digital Voltmeter 

DWl Dowel 

DX, Duplex 

■ ■ E 

E Enamel (Insulation), 

Enhancement , Extension 
EPROM. ..... Erasable Programmable 
Read-Only Memory 

E-R E-Ring 

EXCL Excluding, Exclusive 

EXT Extended, Extension, 

External, Extinguish 

EXTR Extractor 

F 

F Fahrenheit , Farad, Female, 



Film (Resistor), Fixed, Flange, I'lint, 
Fluorine, Frequency 

FC ...... Carbon Film / Composition, 

Edge of Cutoff Frequency, Face 

FDTHRU Feed Through 

FEM Female 

FET Field-Effect T ransistor 

FF Flange, Female Connection; 

Flip Flop 

FL Flash, Flat, Fluid 

FLEX Flexible 

FLG Flange 

FM Flange, Male Connection; 

Foam, Frequency Moditlation 
FR. ........ Folder, Frame, Frequency 

Response, From, Front, Frosted 

FREQ Frequency 

FT Current Gain Bandwidth 

Product (Transition Frequency); Feet, 



FW Full Wave 

FXD..... Fixed 

G 

GE Germanium 

GEN General, Generator 

GL . Glass 

GND Ground 

GP General Purpose, Group 

GRA ' Gray 

CiRN Green 

H 

HD Hand, Hard, Head, Heavy 

Duty 

HEX Hexadecimal, Hexagon, 

Hexagonal 

HI High 

HLCL Helical 

HPIB Hewlett-Packard Interface 

Bus 

HP-IB Hewlett-Packard Interface 

Bus 

HS Heat Sealed, Heat Shrink, 

High Speed 

I 

IC Collector Current , 

Integrated Circuit 

ID Identificariv’ii, Inside 

Diameter 

IF. ; ' Forward Current, 

Intermediate Frequency 

IN Inch, Indium 

INCL Including 

INDL Industrial 

INFO Information 

INP Input 

INT Integral, Intensity, 

Internal 

INTI Internal, International 

INV... Invert, Inverter 

IP Peak Point (Emitter) 



Cm rent, Pinch-Off Current, Primary 
Current, Regulator Current 

J 



.1 lack, .loule, .lunction 

.l-FET .lunction Field IHffeci 

Transistor 

JGK lade Gray Knob (HP 

6(K)9-(H)21) 

IKT .lacket 

K 

K Kelvin, Key, Kilo, Kilohtn, 

Pota.ssium 

K VDC Kilovolts Direct Current 

I 

L Inductance, Left, Length, 



Liquid, Locking Threaded, Long, 
Low 



Foot 

NOTE 

All abbreviations in the parts list will be in upper-case. 
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V . ' I ' ' ' 

. .1 ' 



Latch 

LED - . Light Emitting Diode 

Ltl Length, Long 

LIN Lini*ar, Linear Taper, 

Linearity 

LK . ,••••> Link, Lock 

LKWii Lockwa.shcr 

LO. Local Oscillator, Low 

LOG Logarithm, I.ogarithmic, 

l.ogarithmic Taper 

I.Pr'. Low Pa.ss F^'ilter 

l.S Loudspeaker, Low Power 

Schottky, Series Inductance 
I:,UiVI i . Luminous 



M . , . .... Male, Maximum, Mega, Mil,' 
Mini, Mode,;, Momentary, Mounting 
Hole Center.s Mounting Hole 
Dianieter 

MA...\X Milliampere 

i MACH; Machined 

'MAX. Maximum 

1^/ICD ... Millicandela 

MET. Metal, Metallic, 

' Metallized, Metallurgical 

MH2l Megahertz 

MlNTR ...... ... Miniature 

MISC. . . ........... ’ Mi.scellaneouf! 

.MLD. -V . . . . .... . . . . . Mold, Molded 

IviM. . . ..... Magnetized Material 

' \i(Restri'cted, 'Articles Code); Millimeter 

MOM . . . ; . . . . .i.; Momentary 

MONO.STBL . . Mono.stable 

MOS . . . .'. Metal O^ide Semiconductor 
M.dSFET , . . . . '. • Metal Oxide 
.Seinico»tduct()r'Field^^i't‘ect Tran.sistor 
MPU . . .... 1',, . . . Microprocessor Unit , 

MTG . . ... . . ; . . . Mounting 

MTLC . . . . . . . . .. .'e,\:! V:'Metallic '• 

MUi/npi.XR ......... i . Multiplexer' > , 

'■ MUW V'.',. • . ■ ‘ - •' • 'Mu.sic Wire ' 

MUXR''/. Miiltiplexer: 

MV isllli<,liv 0 !t, Multivibrator 
MW. /. . . . . . . . . . . .y . . Miiliwati' 



N Pan Out , i'nt/insic Stand OH 

B,atio, Nano, Nanosecond, Nitrogdi, 
None i 

NAND . '. . . Logic Not-AND 

N-CHAN N-Chaimel 

NEG'. Negative 

NEOPRN Neoprene 

NM • Nanometer, Nonmetallic 

NMOS N"Channel Metal Oxide 

Semiconductor 

NO ......... Normally Open, Number 

NpN : Noninductive 

NON-INV Non-Inverting' 
NOR . . , . . . . ; .. . . . . . . Logic Not-OR 

NPN. . . , Negative F’ositive Negative 
(Tran.sistor) ' , ■ ; 

NS . . Naru)Sccond; Non-Shot-.tlng, 
NrAe' > ' •' ' li'' • 



y iRe^laceah'Ie,,;'.'' 



Npt Sepnn|tely 



NTD Non-Time-Delay 

NIJM Numeric, Numerical 

NYI Nylon (Polyamide) 



OA Other Re.stricted Articles, 

Group A (Re.stricted Articles Code); 
Over-All 

OCTI Octal 

OD Olive Drab, Outside 

Diameter 

OP . Operational 

OPN Open, Operation 

OP T . . . . . . . Optical, Option, Optional 

ORN Orange 

OSC. .... O.scillator, Overlap Slotted 

Container (All Flaps Same Length) 
OVH Oval Head 





R 


RAM ... 


Random Access M!emory 


RBR 




RCVD 




RCVR . 




RECT 


Rectangle, Rectangular, 


Rectifier 




RED 


Red 


REF 


Reference 


RES 


. . Re.seai'ch, Resistance, 


Re.si.stor, Re, solution I 


RETRIC. 




RFI 




Interference 




RGl.rR 




RGTR 




RKR 




RND 




RTANG 


. Retaining, Right Angle 


RVT 





F- -: Pcak.Ph.Kplmru».Wco. j, Sayboll Seconds Universal, 

' PlasPa, ug, Seiillcring Paramcler. Sehollky, 

; Pole. P,dyesler, Power. Probe, Pare 3 .^ 

PA . . . . Preoampere, Power Amplilier. 3 .,,, 

Pressure Angle, Proiaelmmm 

PB . V. .Lead (Metal), I ushBmloii starl Torrpie, 

PC ... .. . Pieoeoiiloinb, leee, rimed Slearine, .Steel, Sirut Cenler Spacing, 

Cireuil Sind Si/c, Snlt'ur , ■' 

P^ P- ■ Primed Circuit Board Screw, Scrub, Silicon 

PD ... . .... . . . P,ad, Palladium, Pilch Conirolled Reclilier 

Diameter, Power Dissipation Sealing 

PF . . . . ; . . ,. . . Picofarad; Pipe, Female ‘ ‘ ’ ’ ’ . . . Select! Selected 



Connect ion ;"Power Factor 
,PHEN Bakclite (Phenolic) 

PKG ,.i Package 

PLS Pla.stic 

PL.STC , Plastic 

PMOS. ...... . ' P-Channel Metal Oxide 

Sernicondeeto^ 

PNL..'.,. Panel 

PNP ..;.... Positive Negative Positive 



poly'c )...... 


...... Polycarbonate 


POLYE. 




POLY.STY . . . . , 




Eolyu .... . . ; 




POS. . . , 


. , . Position, Positive 


por 




POZl. 


.. ... Po/.idriv Recess 


PPR 




PRCN 




PREC 




PRGMBI 




PRl 


Parallel 


PRP '. . . 


. . , . Purple, Purpose 


PT..;.,.. Part, 


Pint, Platinum, Point, 


Pulse Time 





PVF. 1 Kynar, Polyvinyl Fluoride, 

F?olyvinylidene Fluoride 

PVlF Polyvinylidene Fluoride 

PWR Power 



'• .' A' 






y Q. . Figureof Merit S 

QUAD Set of Four S 

, NOTE 

All abbreviations in the parts list will be in upper-case. 



SEMITUB Scmitubular 

SGI Single 

SHF Shift, Super High 

Frequency 

SHF-R(VrR Shift Register 

SHLD Shield 

SI Silicon, Square Inch 

SIG Signal, Significant 

SIP Single In-Line Package 

SLDR Solder 

Sl. r Slate, Slot, Slotted 

SM Machitie Screw, Samarium, 

Seam, Small, .Square Meter, Sub 
Modular, Subminiature 

SMA Subminiature, A Type 

( I'hreaded Connector) 

SMC Subminiat lire, C Type 

(Threaded Connector) 

SPCG Spacing 

SI’Cl Special 

SPCI.Y .Specialty 

SPR Spring 

SQ Square 

SST St ainle.s.s Steel 

STA Station, Stationary 

.ST’AT Statu.s 

STL... Steel 

STP .Stamp 

SUB Sub.sidiary 

SUBMIN Subminiature 

SW Single Wall, Switch 

SWGFRM Swageform 

SZ Size 



' r;;ff 
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T 

T Tab Width, Taper, Teeth, 

Temperature, Tera, Tesla, Ther- 
moplastic (Insulation), Thickness, 
Time, Timed, Tooth, Turns Ratio, 
Typical 

TA Ambient Temperature, 

Tantalum 

TBAX Tube Axial 

TC Thermoplastic 

TKRM Terminal, Termination 

THD Thread, riircaded 

THK Thick 

THKNS Thickness 

TPG Tapping 

TRIG Trigger, Triggerable, 

Triggering, Trigonometry 

TRMR Trimmer 

TRN. . Turn, Turns 

TRSN Torsion 



TTL ...... Tan Translucent, Transistor 

Transistor Logic 

TUR Turn, Turret 

U 

UA Microampere 

UCD Microcandela 

IJF. Microfarad 

UH Microhenry 

UI Microliter, Underwriters’ 

l.aboratories, Inc. 

UNMDND Unhardened 

UNMTI.) Unmoutited 

V 

VAC Vaeuiim; Volts, Alternating 

Current 

VAR Variable 

VC?XO. Voltage-Controlled 



Crystal Oscillator 



VIO Violet 

VRRM Repetitive Peak Inverse 

Voltage 

W 



W Watt, Wattage, White, Wide, 

Width, Wire 



WB 






WD 




. .. Width, Wood 


WHT 




White 


W/LKWR . . . 




With Lock Washer 


ww 


X 


.... Wire Wound 


X.STR 


Y 


...... Transistor 


YEI 




Yellow 


YTP 





, YIG-T'uned I'iltcr 



Z 



Z.NR Zener 



NOTE 



All abbreviations in the parts list will be in upper-case. 



Table 6-2. Manufacturers Code List 



Mfr. No. 


Manufacturer Name 


Address 


Zip Code 1 


OOGOO 

0046G 


ANY SATLSI'A(’TORY SUPPLIIIR 
NORI'LCO NORTH AMI.R PHILIPS L FG ( ORP 


LOS ANGELES, CA 


9002 1 


01121 


ALLLN-BRADLLYCO 


MILWAUKEE, WI 


53204 


01295 


Tl'iXAS INSTR INC SllMlCOND CMPNl DIV 


DALLAS. TX 


75222 


01884 


sPRAGi)!, i:li:ctric dkarborn 1vLi:k div 


LONGWOOD, E L 


32750 


0192B 


RCA CORP SOLID SI ATL DIV 


SOMERVILLE, N.I 


08876 


02111 


SPI'XTROL LLI'.CTRONICS CORP 


Cri'Y Ol' INDUSTRY. CA 


91745 


02114 


1 I'RROXCUBI'CORP 


SAUGERTH'S, NY 


12477 


02660 


BUNKER RAMO (’ORP AMPHl'NOL CONN DIV 


BROADVlLLE, IL 


60153 


03888 


KDI PYROl ILMCORP 


WHIPPANY,,N.I 


07981 


04713 


MOTOROLA Sl'MICONDUCTOR PRODlK’l'S 


PHOE.NIX, AZ 


85062 


05245 


CORCOM INC 


CHIC AGO, IL 


60657 


05820 


WAKLMLLD LNGINIT'RING INC 


WAKEETELD. MA 


01880 


06665 


PRl'.CISION MONOLimiCS INC 


SANTA CLARA, C’A 


95050 


07263 


I'AIRCHILD SI'MICONDIJC TOR DIV 


MOUNTAIN VIEW, (’A 


94042 


0856A 

16546 


NO M/E DI'SCRIPTION l OR THIS MIC NUMBE R 
U S CAPACITOR CORP 


BURBANK, CA 


91504 


1 7856 


SILICONIX INC 


SANTA C LARA, CA 


95054 


18324 


SIGN ETTCS CORP 


SUNNYVALE, CA 


94086 


19701 


me:p(’o/e:le;ctrac()RP 


MINI'RAL WELLS, TX 


76067 


24046 


TRANSITRON E LEC I RONIC C ORP 


WAKEETELD, MA 


01880 


24355 


anai,og di:vice;s inc 


NORWOOD, MA 


02062 


24546 


CORNING glass WORKS (BRADEORD) 


BRADEORD, PA 


16701 


27014 


NA'nONAL SEMICONDUCTOR CORP 


SANTA CLARA, CA 


95051 


28480 


HE WLl .T r-PACKARD CO CORPORA'! ! HO 


PALO ALTO, CA 


94304 


29832 


rELE:DYNE; PHILBRICK NEXUS 


DEDHAM, MA 


02026 


30161 


AAVID 1 NGINI I'RING INC 


LACONIA. Nil 


03246 


30983 


Ml PCO/l.LEC'I'RACORP 


SAN DIEGO, C A 


92 1 2 1 


33095 


SPEC TRUM CONTROL INC 


E AIRVIEW, PA 


16415 


34335 


ADVANCED MIC RO DElVICEiS INC 


. SUNNYVALE, CA 


94086 


34649 


INTE:L CORP 


MOUNTAIN VII'.W, CA 


95051 


51642 


centre: enginiT'Ring inc 


state: college, pa 


16801 


52763 


ST i;ttner-trush inc 


C’AZENOVIA, NY 


13035 


56289 


SPRAGUE ELE'CTRICCO 


NORTH ADAMS, MA 


01247 


61'689 


STOCK drive: products 


HYDE PARK, NY 


11040 


72136 


ELEC I'RO MOTIVE C()RP SUB li e 


WLLLlMANTlC:,C”r 


06226 


72982 


ERIli TECHNOLOGICAL PRODUCTS INC’ 


ERIE, l‘A 


16512 


74970 


.lOHNSON i: E CO 


WASECA, MN 


56093 


75042 


TRW INC PHILADELPHIA DIV 


PHILADELPHIA, PA 


19108 


75915 


LITTI' LI USE INC 


DES PLAINES, IL 


60016 


78707 


TEK BEARING CO INC 


NEW YORK, NY 


10013 


84411 


TRL CAPACITOR DIV 


OGALLALA, NE 


69153 


87730 


UNITED MINERAL & CHEMICAL CORP 


NEW YORK, NY 


10013 


91506 : 


AUGATINC 


attli:boro,ma 


02703 


91637 


DALE ELEC T'RONICS INC 


COLUMBUS, NE 


68601 


98291 


SEALECTROCORP 

. ■ 


MAMARONECK.NY 


10544 
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Table 6-3. Replaceable Parts 



Reference 

Designation 



HP Part c 
Number d 



Description 



Mfr 

Code 



Mfr Part Number 



AKOPT 001) 

A 1 rir> 1 

A imp:;; 

A imp;.' (OPT 001) 

A IMP 3 
A1MP''» 

AlMP':i- 
A IMP III 
AlMPl 1 
AIMPII,'; 

AlMPl 'S 

A 1 MP 1 'I 
AIMP ll'j 
A IMP 16 
A I MP I 7 
AIMPIB 

A ■! MP 1 9 
AiMpyn 
A 1MP;.'1 

A imp:;:;! 

AiMPr.-;i 

aimp:;'! 
aimp:.'m 
A imp:? 6 

A I MP;?7 

aimp:?b 

A I MP ;'9 
A IMP 3 (I 
A I MP 3 I 
A1MP3;?- 
A) MP3!'; 



(IB '369 “6 II (I 16 
IIBl”i69-"6ll 0 313 



II B 569 -11 OflPl 
1111569-111111 (lA 
(lB’.'i6fi" 6017(1 
(IB',:i6ri- 611 17(1 



5IHII-BBP1 
3114(1 BB 17 
r(ll4(l-BB19 
:VI4II-BB 19 

5I140-BB17 
5II40-BB17 
5II40-BB17 
'"104 0 -OB 16 
Ifi(l4tl-Bi;il6 

511 40 -BB 16 
5 II 4 (I -BO I 6 
5114 0“ 7053 
913H--0 05P 
310 I - P I OH 

:;!4;,'o-- o o 113 
y,4P0 “ 00113 
;;360-(i 113 
;;> 360"'0 113 
I:' 3 6 (I- 01 13 

;?360-(ri 13 
ll'3P(l- 11 164 
115;,;' 0-0 164 

0 300' 1 0 41? 

00569-60 OP '3 



0370-0606 
1500 - 0 :? 15 
;?190 ■ 0 0 0 6 
7i;?0-3Bi:.' 



PUriNI PANIfl. r/.SPI AY ABBPMni.Y 

FilBNT PANPI. r^lBPl.AY ABBKMJ'U.Y ( OP I 0(1 l> 

PANPl -OABT, PRBNT DllBPLAY 
PANin. DHEBB , niONT D.I BPl.AY 

PANi;;i..-i)NP.os,ppnt')T i>;ihplay(i.ipt oo 1 1 

KNOB Al:!OK;MfO..Y-SMAU. POI 
KNOB ABBEMBI. Y-BMALL POT 



1'USHHUr rON-HOBAHP , 01, TUP GRAY 
PlIBIimiTTCm “BOIIARF; , JABE GRAY 
P U B 1 1 B I I T T 1 1 M - B OH I A R i; , W :i L 1. 0 W 0. H K C N 
PUBHI.tl.rniTN BOllARE ; W;ri.,I.OU GREEN 

PIIBIUlOTTON- BBIIARE , JADE GR A'^ 
PlIBHmriTON-BQUARE, JADE GRAY 
puBiHim niN" i;ii;)i.iAiiir;, jade gray 
I'UBI lBirnON-BqUARE , MINT GRAY 
PlIBHroiTTON- bwuare;, mint gray 

PlIBlimirrON-BUllARE, mint gray 
PUBHBIIT rilN“BMI,IARl; , MINT GRAY 
BE/EI -GRT ■ 

REl GRT BHIEI-D 

::iu;( iGH- PUBiimmoN dpdt t bia 



Nli r HI X- DHI. ■■ GIIA 
NUT -HEX -DIO.,- GHA 
BGRE.W-MAGH 6-3P 
BGREU-MAGH 6-3P 



GUAM 6- 3 P- 11 ID , 094 -IN- I II K 
GUAM 6-3P-THD ,094-IN-niK 

-aa ,:;"6-iN-i.G pan-hd-po/i 

-3P .P5-IN-LG PAN-HD-P07,I 



BGREW'MAGH 6- 3P . PB- IN- l„G PAN- HD- P 07 1 

HGHE’U- MAGH 6-3;' , P5- IN-I. G PAN- HD-P07I 
BGRE W-MAGH P-B6 , IIIG' I N-I..G OP DIG 
BGRI W-MAGH P -56 . ;;?5 - 1 N -LG 8P DI G 

BP AG I . R ‘ 

GABI. E ABBE MBLY- 111 BPI..AY BWII GH 

A I MIBGELLANEOHS PARTS 

BE./ll - I'UBIIBI.ITTON (I,330-;1N BO i JADE GRAY 

GABKI; I -NEOPRN -AD 

WABHER- I K III.GI.. NO , , 6 . 141- IN-1 D 

LABEl-INITl 



:.?I:I40(1 OB '3 6 9 -6 0 0 16 

PH400 O0'369 'AllOBB 

;'B4ri(l 11B569-P0 016 

PB4B0 00569-0 0 0 :;,'.i 

PI:I4B(1 OI3569-00004 

204(10 (IH56!':i-60l7(l 

2(;i41:t0 00565-6(11 70 



;;'i;i400 5041 I-bbpi 

PB4130 '5040-0017 

;,!i;i4B(i 504(i-oi;ii9 

PB40II ■ 5040-0819 

;?G4H(I 5040 -01117 

:;.'(;i40(i 50 40 - 01117 

;'04BI1 5 04 0-OB 17 

;:,'B4H1I 50 40 • OB 16 

;?U40I1 5040-BB16 

PI 140(1 50 40-0816 

P04B11 5040-0816 

P04r;l(l 50 40-7P53 

PI340 0 9135-005P 

PB400 31 0 1- PI BH 

IIOIIOII ' ORDER BY Dr BGR IPT ION 

IIOOOO ORDER PY DEBGR IP IIIIN" 

IIOIIOII ORDER DY DEBGR IPT ;i ON 

00000 ORDER DY DEBGR IP 1 1 BN 

IIOIIOII ORDER BY DEBGR IPT ION 

00000 ORDER BY DEBGR IPT 1 BN 

(1(1(100 ORDER DY DEBGRIPTIBN 

0 0 0(10 ORDER DY DEHGRIPriON 

(1(100 0 ORDER DY DEBGR IP lIBN 

;„'B40(I • OB', ";69- 6(1025 



;.'04l.l(l 037(1-0606 

PB4lil(l 15P(I“(IP15 

;''(140(l ;:!19(I-0(I(I6 

2048 II 7 IPO ■-301? 



Al AM 1 

A 1 AIR 1 
Al AIRP 

AlAIBI 
Al AIBP 
Al A1B3 
Al A1B4 
A1A1B5 

Al A1B6 
Al A1B7 
AIAIBO 
Al AIB9 



PI VIE 0014 
31lll-;;'4?6 , 
5 040-118 17 

II 0569- 60 0 (II 

i;;?51- 6861 

li'l II 0- 3631 
PI IKE 3631 

31 0 1-;;'1I:I9 
31 111 “PI 85 
31 01 --PI i;i5 
31 01-P1P4 
31IE1-P1P4 

31(11 -PI 24 
3101' PI 09 
310 I 189 
31 III- PI 09 



Al MISCELLANEOUS PARTS (OPT 001) 

WABHER-LK INTI, I NO, P ,089-IN-lD P84I;I0 PIVIE 0014 

BUITGH-I'D DPDT Al.TT'G . P5A 1159AG , PH4(:I(I 3I01-P4;,'6 

PUSHBUTTON-SQUARE, JADE GRAY PH48(I 5040 81117 

DIBPIAY BWITOI ASSEMBLY ‘ , PCHflO II(I569- 60 (1 0 1 

G8NNEGTBR -PG PIE-MALE, P-RBW PB48U 1251-6861 

REBIB IBR-9AR GBNIRBL GP 1 OK 107. I.IN Pll4i;i0 Pt IKE’ 363 1 

REB1BTBR-9AR GBNTROI. GP lOK 107. UN PB4O0 PlOO 3631 

BUn'GEEPD DPDT MOM , 1 P5A I 1 59AG , PU4i;i(l 31II1-PI09 

BWITGIE-PD 4-BTAIIBN IIIMM G •C BPAGING 2048(1 3l(ll-PI85 

BWITGII-PD 4-BTATIBN I OMM G 'G BPAG ING ,'1140(1 .11 0 1 -P I 85 

BUI TGH-PD DPDT ALTNG , P5A IIBBAG ' P8480 31111 -PI 24 

BU]TI;;H-PD DPDT ALTNG ,P5A 1159AG ;?04llll 3t(ll-Pi;'4 

BUITGII-PD DPDT Al TNG , P5A 1159AG PO4I10 3101 P1P4 

BUITGIT-PD DPDT MOM ,1P5A II'.'AIAG ;'!04i;i(l 31(11-PI89 

BWriGH-PD DPDI MOM ,IP'3A I159AG P0480 3101-P189 

GUITGII-PH DPDT MOM ,1P5A 1 1 59AG 21140(1 31 II 1 ■■? 1 89 



Shiv introduction to this .section for ordering information 
* I ndi(!ate.s factory selected valui! 
























Reference 

Designation 


HP Part 
Number 


a;:.' 


\ 


Aaosi 


1990- 07 17 


AaDoa 


1990 - 0717 


AaD153 


IVUI-n?!!! 


AllMPl 


011569-0 0 017 


a:.-,’ MP a, 


00565-0 0 T,V3 


AaMP3 


0115615 -an 040 


A a MP4 


0111-:i65--a 01)00 


AaMPIT 


001T61T- 6 0 041 


a;;.'.mp6 


00565-60 043 


AaMP7 


001565 -60 044 


AaMP7(OPT 002) 


00565-6 0050 


, AaMPPi 


0115615 -60 045 


Aa.MPV 


001565-40 on 


AaMP' 1 0 


0015615-0 0 043 


AOMP 1 1 


1)0565-60 047 


AaMP 1 a 


005615-60 04a 


AOMP 1 3 


l)115615--a()l 00 


AaMP 1 4 


0 11156 5- a 0 056 


AaMPIlT 


011565- a 0 050 


APMP 1 6- 




AanP30 


0,570 - 0606 


AaMP '39 


150 40-00)6 


a;;,'mp4o--- 




Aa,h1P55 


5040-0017 


AaMP56- 




A:,-.1MP59 


150 4(I‘-OIT19 


AaMP 60 




AaHP65 


5040-0001 


AaMP 66 


',5040 --0BS3 


AaMP 67 


00550--a0 0153 



dI 



a;:.'hp61) 

A;;,!hP7i) 

A;>hP7i 

a:;,!MP7;^ 

pi;.iMP7;5 

a:;,imp7'I4 

A,7MI'7',';'i 

a:','iip76 

A;.’MP77 
' A1'>MP70 
Aahpy? 
a;,-: HP mi 
AaMPHl 

Ai.'iMpm? 

a:.impii;s 

A;,,’MPI;M 

a:-.‘Mpoh 

AaMPHA 

ASMPB? 
A::.ihi>mi 
ABMPBV 
AM’MPVn 
Ail HP V I 

a:,?mpvp 

a;;impv;5 

AW.HP'M 

APHPV5 

A.'iJHPVA 

Ai’MPVV 

a;;.'.mpvb 

aphpvv 

AaMPKI 0 
APHP 1 11 1 

A2MP Kia 
AIJHP 1 (13 

a;,,ihi' I (I A 

AilMP 1 (15 

, a:-.impio6 
ABMPKIV 

a:;,',mp i uo 

ASHPUIV 

a;;; HP 1 1 o 
ABMP 1 i 1 



Oil 15 5 PI 


ao 061 


0I15'.511 


ao 06a 


00550 


ao 009 


0115511 


40 0 05 


00550 


40 0 05 


0O;,W:)5 


-0 0 0 015 


00565 


- 0 00 06 


005615 


-ao 0 09 


00565 


■ao 044 


1101565 


- ao 0 45 


1)01565 


- ao 046 


00565 


-ao 0 49 


00565 


-ao 0 49 


0115615 


-ao 015(1 


00565 


■•ao 094 


aa oo- 


0 1 55 


aa 0 ( 1 - 


0 1 61') 


i-iao li- 


()161-.'i 


as 00 - 


(11509 


aao 0 - 


Ol'.'lOV 


aao o--- 


0550 


aaoo- 


01550 


aaoo- 


01550 


00565 


-20 055 


00654 


■ao 0154 


00565 


-000 06 


0300 ■ 


0440 


0300- 


0441 


0300- 


0441 


03 mi- 


0441 


ni’ll 0- 


0 009 


1410- 


0(106 


1410- 


0 0 06 


1410- 


0 0 06 


1410- 


0 00 6 







(ii;nwB •0 (1(11 V 
II IP. i 5 1 : 1 -' (I (I (i:.Mi 
005511 - 1 ) ( 1 1):.?1 
()(i55ip- 1) 0 im::i 

(lUSSlPP (10511 
0 1 : 11)5 V-PO 05 ^ 
08559-60060 
0115511 - millSV 

08559-60060 




Table 6>3. Replaceable Parts 



Description 



FRONT PANPT. OONTUni.. AnilFHHI. Y 

I.EI)-VIHI»LE: 1.,UH- INT^OIIIOIIOI) IP«30MA-MAX 
LFD-Miriltll.P I..I1M- I NT '-11 00 lie: II IT-'.KIMA- MAX 
I.ED- vniTBI.F UJM-INTalMCi> TF '-aOMA-MAX 

PANFL- IIRFIIO, OONTROl. 

PANFl. -sun -FRONT 
u:rNi)(iw-i' Ri;:q, ))IF.pi,ay 
1(N(1I1-F inp: thnf 
KNOT! AOOFMIHY ClOARflF TIININK 

KNIin AmiFHi;il..Y PRIVU, 0PAN/D1U, 

KNOK AiiHPNHI.Y- RPII PW (OPT ION OIIP) 

KNOn A!;!!:)FMI.il-.Y-RI:H BW (OTANllARD) 
l< N 0 n A 0 0 F M II I. Y - R PT' F R 1-' N C, E I T : U I P 
Pin NTi; R INPUT AT T ENUATOR 

imiK" 1NDP X (RFP, ll' VPL I)HM> 

KNOB A88IU1Bl.Y-IU-.T- . l.,p:UPI 1-MNI: • 

KNOU AOOP Mi:U.,Y !)UI.T:,P T :|'HF/1)1 u , 

ROTOR HUIPFP T IMP 
BUAPT i'iWPFP PIMP 

l-IPIU - ROT ARY BUI TOll 

oiPirpi. - pummiinTiN o .;t,io - in oiiii .iadf bray 

PIIBI-IUIITTON - BUUARF , HI NT ORAY 
IM1!:;i-liniTT(1N -!;l(4IIARP , ,IAI)P ORAY 

PlIlll-UitJTTON-BOUARI:-:, WIU OW ORI-.FN 

PlIOlimTITUN -OQIIARP , OP.IUI;, ORAY 
KNOB -.lADF ORAY , 

BMAFT RP'FFRFNCF I FUPI. , I- INI 

IIF.TT- ;NT-ATTFNI1AT'0R 

OF. TP NT- IF OAIN 

PI .ATF - LFUFI. POT 

FRANK 01. (IT IT- 0 



HUU -COIIPI. INO 

llllPi-DiriUI:; (FREQUENCY SPAN/DIV) 

HUB OR I UP (REFERENCE LEVEL, FRONT) 
IIUB-ORIUP RESOLUTION BW) 

HUB ORIUI (REFERENCE LEVEL, REAR) 



U10K0UT -RdTATINli 
I.CIOKIIUT - F 1XP;I> 

BI1OH1N0- Ol.U ITP.I) 

ROT OR-OOUBI. F OUNTAC; I ( AT T PNOAT OR ) 

ROT OR - BOUBl F OONT ACT ( AT T I NI1A TOR ) 

OPTPNI BANDWIimi 
DI'. TI NT - -PRPTIUFNOY BP AN 
RITTOR- I-RFUIIFNCY OPAN 
8HAP I Rl 0(11 PIT ION BANDUIOT H 
OHAPT--RP FFRFNOP IT UP I 

OHAP T -I 1 XII) 

BlIHHINO-PRIOOPNOY OPAN 
BUBII1N0- RIFPRINOI I.PPUPL 
NUT PU 1NT/RFTA1NIR 
RUT OR -BANDWIDTH 

BCR P.W- -MACH -il--)10 1-IN- LO PAN- HD- PU7 I 
BORI W- MACH T--00 .PP'i-Ul-I.O 0? DIO 

bi::rp:u- mach i-4o ,;;;5 - in- i.o b:j dpo 

BCRFW- MACH 1--10 1 , 6r.’5-- 1 N- 1. 0 PAN- PID- PBY1 
BORIW- MAI.'.H 4---10 1 , BPIV- 1 N - 1 0 PAN-HD PB'/l 

BCRIU- MACH 4-40 B . PIT- IN- I, 0 PAN-I-ID- PB7I 
BORPW--MACH 4-40 2.i>a-IN~U; PAN-PID-Pin I 
BCR1-::W--MACH 4-4(1 P, PlT-IN- 1 0 PAN- HD-PP17I 
BlIBHINO 

ROTOR ABBP.MBl. Y--PC 
DirriNT 

BPACIR-HND ,75- IN- 10 , t PV-- 1 N- 1 D 
BPAC'T.R RND , (175- IN-l-0 . IP.’V- 1N--PD 
BPACIR -RND ,075- IN-1.0 . IPV-IN-ID 
BPACIR -RND ,075- TN-L0 , IIIV- IN- ID 



HLIAINFR - RINO BBC IPX! , 1 00-- IN- IM A BE- CPI 
BAI..I -BRO TYPE ,1075-DIA ORADE-ail BB I 
BALL-BRO TYPE ,1075-DIA 0RADE-5II OBI 
BAI..I..-BRO TYPE ,1075-DIA ORADE-Sd OUT 
BAU-BIU; TYPE ,1075-DIA ORADE--50 BBT 



Mfr 

Code 



:.i(i4i-iu 

00 40 II 
:,,>(i 40 (I 
a 04 0(1 

yB40(l 

;,.'0400 

'040(1 

;.U 141 ;IU 

a 04 mi 

a 040(1 
a 04 0(1 
a 040(1 
aB4Bll 
ao40 0 

a 040 (I 
ao 4 B(i 
ao 4 (io 
a04(;l(l 
a 04 mi 

a 11 4 00 

ao 40 (i 

a II 4 BO 

a 040 (I 



ao400 
a 040 (I 

.T04IT (I 

a 040 (I 
api4oo 
a 040(1 
an 4 04 
ao4 0o 

ao40 0 
an 40 (I 
a II 4 00 
all 4 on 
0114011 

a 040 (I 
a II 40 (I 
an 400 

a 04110 
a 0 40(1 

ao4O0 
a 040 0 
a 11 40 0 
ao40 0 
aO4B0 

a 0 4 0(1 
a 04 PI (I 
a 1 1400 
au40i. 
a 040 (I 

0 0 0 0 0 
on 0 no 



lllllilllil 



0 0 0 0 0 
0 0 0 0 0 

a 0400 

011400 
;'.'0,40 1) 
an 40 0 
ao4iio 

ao40 0 
a 0400 
ao40o 
ao4oo 
an 4 11 (I 

a 11 4 no 

707 07 
78707 
7117 07 
70707 



Mfr Part Number 



nOP,') 6 V --60 0 3 A 

HI MP -150 1 
HI MP - 150 1 
HI MP- 1 4(1 1 

OOP) 69 -OOOI 7 
0 O 5 /:, 5-()0 133 
005 /.)',.'i-a(l 0 40 
(ll 1 ',TA' 5 --aO 0 Oil 
( 10505 -Ml 041 



00505- 

0051 ) 5 - 

011565 - 

110565- 

0 I 1565 -, 

011565 - 

00565- 

(10565- 

00565- 

(10565- 



60 043 
60 044 
60 050 
■60 0 45 



(1 0 0 4..1 
•60 0 47 
■60 0 4a 
•an 1 no 
•an 056 



( 1 11565 -aO 05(1 

037 0 --(1606 
5 1 ) 4 0-11111 6 

50 4 0-01117 



5040-0019 

,5040 -Oliai 
5040--lltia3 

00550 -a 0 05,1 
0 0550 ■• 0(1 0 19 
005 50 -(100 a II 
00550 - 0 0 oai 
011550 - (I ooaa 

00550 -an 0511 

005 59 - an 0 54 

08559-60060 

00550 - -an 0 59 

08559-60060 

0 f 15 Pil 1 --a 0 061 
oo 550 -aoo 6 a 
( 1(1550 - an 0(19 
0 ( 15511-40 0 05 
00550-40 005 

00565-0 0 0 (15 
(I 0 '.T 65 - no 0 06 
0 ( 1565 -a 0 0 09 
005 65 - an 0 44 
00565 "a 0045 

00561 T-aO 1)46 
00565 - an 0 49 
( 10561 .) ■ an 0 49 
01 i) 565 -ao 050 
( 10565 - ao 1)94 

( 1 RDIR BY DEBIlRIPTllIN 
OR Oil) BY Dim::n:iPTi(iN 
0 RBI-:R by DE.OCR.IPnON 
DRDIR BY DEBCRIPTION 
OR DIR BY DEOCRIPTKIN 

a a on -0550 
aao 0--0550 
aao 0-0550 
()11565-aO 055 
00654- ao 054 

( 1 ( 1565-0 0 (1 06 
() 3 mi-n 440 
03 ( 1(1 0441 
( 1300-0 441 
03110 ■•044 I 

051 ( 1-0 009 
ORADE 50 
GRADE 50 
GRADE 50 
GRADE 50 



.See introduction to this .suction tor ordorinK information 
^Indicates factory selected value 


























Reference 

Designation 



1 1 ;? 
a;;;mp 1 1 >5 

A2HP i l 4- 

a;;.'Mp 1 1 7 

A2MP 1 1 0 

A2MP 1 1 9 
A2MI' 120- 
Al'.'.MP 1 2, 11 
A2MP i;.M 
AWHPl ;=ll:r- 
A2MP 1 

A2MI' 1 39 
A HP 1^0 
A2MIM41 

a;„ihp 1 4 ;; 
a;:.’hi' 1 ^ 3 - 
a;:'hp 1 

A 2 MP 1 :v7 
a:.',', HP 1 r.B 

A2MP 1 ;;i9 
A;'',HP16tl 
A2HP I h 1 

A;;’HP162 
A;..'HP 1 63- 
a;:’mpi72 
A2MP 1 73 
AI'IMPIBV 

rtlilMP 190 
A:,-,';MP191 " 
A2MP 1 9B 
A2MP199 

a;.’Hp::’o 0 

A2MP20 1 
A;3MP2oa- 
A 2 HP 209 

a;;.’hp2i 0 

A3MP2I 1 •• 
A2HP 2 1 3 



HP Part c Q. 
Number d 





1 4B0 - O 0ri9 
1^1:10- 0367 
2190-0016 

2 190- 0 016 

2190 ■ 0 0 19 
OnSAl'i -200^3 

0l!IS6V.v-60170 



Table 6-3. Replaceable Parts 



Description 



MUBlllhKv' PNL ,127-11) ,37f;c LK 1/4-28-1HD . 
BPIM NR C;PI1BN .SA- XN-OD Aly-lN-CIA-IJ;; HUW 

HP in N(',- RUMP ,1110 01) 

HPinNR-TRBN HlIU 

Wil t 111; X-DfiL- CHAM 1 /O -32 nil) , IPM- IN THK 

NlIT ■ Hi: X-ni'iL-CHAM 3/fJ“32- Till) ,094-lN THK 
NUT ■ III- X-DDL- CHAM 1/4 2IT Till) , 094--IN ' THK 

HCPTW -HCT 4-40 . 1 25-I.N-M3' SMALL CUP-PT 

UAHHTK 'I.K :1NT1 T 1/4 IN , PHA -I N- XI) 
WABI-I1.H -I..K XNTl, T 1/4 IN , 256-JN ■IT) 

UAHlir ll- IR. MTIC NCI, 5 , 13- I N - II) , 
UAHHTP'IT. MTLC NO, ,13 'XN’-1I) 

HCHI;'W-MAC!, 4-411 ,, 1 OH' 1 N-1, R P AN- H1) -PCT/ 1 

‘ HCHTW' MACH 4-4(1 , 75- I N- 1 (■', P AN-HI) - PO/ 1 

B(;;in:w-MACH 4-40 , 75 -XN-u; pan-iid-piizx 

HCRPU- MACH 4 -40 , 75- 1 N- 1, C P AN- HD- PC)/ I 
HPACCP -IINI) ,312' IN-LR ,116- IN- n) 

HPACl R WNI) , 312- IN-I.C , 116- IN-II) 

HP ACT. R - R ND , 3 1 2 • X N -I,. G , 1 1 6 - 1 N- X I) 

(■I P A G 1 . R ■ R N I) , 5 - I N - L G , 1 1 4 - 1 N il) 

NUT -Hi: X - DHL' CHAM 4- 4(l ' THJ.) , 1I94- XN-T IIK 

NOT AHHIl'INlI) 

PIN-RUU , 062-lN DIA ,25-XN-LG HTL 
PIN-' DIOI. ANHI-UN1II)NI)/GN1) , l)625-IN-l):i A 
, WAHHl'R -lK INTI ,T 3/0 IN ,377- IN- ID 

WAHIITR-LK INTI.. 1 3/11 IN ,377-IN-II) 

WAHHTR IK HI. Cl, NCI, 4 ,115-lN-lI) 

HHAl C-rRlUHENCY BPAN 

KNCIH AHHCMHl.Y’ HMAU POT 




204(10 , 
2040 (I 

:.’B40 0 
2040 0 

0 (I (I (I 0 

II 0 (I 0 0 
0 0(10 1) 

0 0 0 0 0 

20400 
20400 
2040 0 
20400 

0 (I 0 0 0 

0 0(1 0 0 
0 0 0 0 0 
0 0 (1 0 0 
20400 
2040 0 

2040(1 

20400 

20400 



20400 
2040 0 
20400 

20400 

2041)0 
2040 0 

2041)0 



Mfr Part Number 



1 41 0-0 7 30 
1460-0532 

1460 -0570 
1460-1376 

ORDI-R RY DIHCRXPTIIIN 

HR 1)1'. R I)Y DI' HCR XPTKIN 
OROF-'R OY DCBCRIPTIUN 

I1R1)|:R HY DIHCIMPT (ON 

2190-0 027, 

2 190 - 002 7 
2 19(1-0360 
219(l-()361l 

IIRDIR' PY in HCRlPTUlN 

ORDER HY DEliClnPTT UN 
(IRl)ini PY' 1)1: HCR IP II UN 
IIRDI R OY 01 HCR IP ) 1 UN 
0 3111) (1034 
0 30 (I- (I (134 

03(1(1- 0034 , 

(1300 -0411 

2260 -O 0 01 



14110 -0 tl5V 

1 41111- 0367 
2190 - (111 I 6. 

2190- 0016 

2 191) •■(HI 19 

0 O565-20 043 ' 

(l05/2:i-6(l 17(1 



2111 0-3625 



0570- 1 170 
1 400-0475 
051 0- (10 05 
051 0-0 (115 
1131)0-041 1 

1251 ■•4736 ' 

141 0- o' 0(1 6 
141 0 -07311 
1430-0555 
1460-0570 

2 1 90 ■■ 0 (1 1 6 

2 1 9 0 - 0 0 1 9 
2190-’ 0 3611 
2260-0 001 
2950- 0 0 01 

295 ()■■() 051 
303(1-0(10/ 

3 0 (Ml - (1 0 20 
3050 - 0 156 

;jorio-oi6i 

0,020-0324 

220 0 -0153 

(ll)565'-600 02 





RPH(H1UR-UAR CONTRUL WW 1 OK 57. UN 21)41)0 

A2 MXHCCM.ANIXOUH PARTH 

HM 1032 HPCL 20411(1 

P IN-DUWia ,625 DIA 21141)0 

RT.: lAINCR -R ING PHC EXT , 25 ■ ,1 N-Dl A HTT„ 2041)0 

RH I AXNER -RXNIX E R EXT , ’ 25 - lU-D XA HI), 211400 

HPACIER- RNI) ,5-XN-I.G ,1I41N^XD 211X110 

('llNNi:Cn.lR 26-PXN M RI-'CTANGUl. AR 21)4110 

PALI. ■ PRC TYPE , I1I75-1)XA GRAl)E -50 HUT 711707 

HUHHXNG-PNI., ,127- 11) ,,375- !„G 1 /4- 21)'^ HID' ;,’041)0 

GEAR -HI'M.IR 40- T 40 ■ DP 20 -Dl G- PA 1)1 ,RN 61' 609 

HPIMNG CPRHN ,1I;T XN ()D , 31 2 ■ 1 N' UA ’ I..G MUW 211401) 

WAHHl.R-LK INTI, T 3/0 IN , 377 - X N -X I) 2114110 

WAHIII R-IK HI.CI. NO, 4 , 1 1 5- XN-XI) 21)4110 

WAHHX.;R-PI. MTLC NO, 5 ,i3-XN-Xl) 20400 

NUT “lll:;:X^ DPI. -CHAM 4 -40-lHl) ,1194- IN-THK 21I4II0 

NUT ■ HT X -DHli -CHAM 3/0- 32 ■■ XHI) ,094 - XN^ THK 0(11)00 

NUT - HE X-DriL-CHAM 1 /4’' 2H-THD , 094 IN -THK 0000(1 

H1:HT,W-HI,,T 4-40 , 125’-'1N- X.c; HMAl.I. CUP-PT ilOOOO 

WAHHI::R-EI., MTI.C NX). 12 ,25-XN-II) 211400 

WAHMTR XL MILC NO, 12 ,25- IN ID 204110 

WAHHER-HPR WADY ) /4 IN , 265-IN - 1 1) 21)400 

SHAFT 2040 0 

HUH l':',U- MACH 4- 4(1 , BVXv'-XN-Li;, PA.N-HD -PUZX , OOOIIO 

rRUNT HWXTCH AHHPMPLY 2114110 



21 (l(P- 3625 



0570 ’- 1 17(1 
1 400 - 0475 
05 I (1-0005 
0510 (HI 15 
(I3U0-H)41I 

1251-4736 
CRADX; 50 
1 41 (I 0730 
1 X2-Y4040 

1 4XHI-0571I 

2190-11(116 

2 190 -•II (119 
2190- 0',I61I 
226 0 -0 (I (1 1 

ORDER PY DCiHCRXPTlUN 

ORDER PY 1)1 BCR X P CX UN 
ORDER DY OF OCR IP X ION 

3 050 ■■■0(1 20 
3050-0156 
3051L 0161 

5020- 0324 

ORDER PY DEHCR iP I ION 
00565-60 0 02 



A2.A1CR1 
A2A ICR 20 

A2A1,T1 
A 2. A 1, 1 2 

A2A1R 1 
A2A1R2 
A2A1H3 
A2A1R4 
A2A1R5 



1901-0050 

1251 -■3906 
1251-3025 

21 0(1-3635 
21 00-3631 
1)757-(1014 
0757-0465 



DIUDE-'XWXrChlNG 009 201IMA 2NH D(,)-35 

CONNECTUr' 50-PXN M RECTANGlll.AR 
CONNECTOR 34-PXN M RECT, ANGULAR 

REBXOTOR-UAR CUNTRUX, CP/101)K 107. I.IN 
REHIBTOR'-9AR CUMTRUL Cl’' MIX 107. I.IN 

REHXHTOH 511 17. ,5‘„) F TC'-'IL* Kill 

REBXBTUR lOOK 17, ,125U E TC«(H-1(I() 
NOT AllBIGNEI) 



204110 

204110 

21,14110 

20400 
2 11400 
211400 
24546 



1251-3906 
1251 -3(125 

210 ((■-3635 
2 10 0 -3631 
II 757-001 4 
C4^ 1 /<)-T()-HI 03-E 



SiH' int,ro(luct,i()n to this suction for ordcrint>; information 
*[n(.'i(.'utcs factory sclcctcrl value 































I 



HP Part 
Number 



D Q' v 



Description 



Mfr 

Code 



Mfr Part Number 



a 1 01 ) - 367.1 
at 00-3631 
07Si7-01VH 
a lu 0-3650 
0691 : 1 - 3^44 

2100-3651 

Il69a-0III;I4 

3101 -2124 
31 01 “2 HI 6 



31 01 ■ 21 B 1 
3101 -aiBa 

31 01 -21 til 4 
31 01 -21 B9 

120 (),-() (lit) 

1200 - 0 1110 
1 200-001 0 

OBV.'i65-60 003 3 

1990- 0619 
1990-0619 
1990- 0619 
1990 -OB 19 
1990-0619 

1200-0507 

069B-4037 
0691i)-403V 
069B- 4037 
069lil-4037 
0 69 B- 4 037 

069t;l-4037 
0 69 B- 4 037 
069B- 4037 

120 0-05 OB 
Ia00-050B 
120 0-050B 
1200-050B 
120 0-05 OB 

0B565-6016B 

210 0-3615 
a 10 0 '362 1 
2 I 0 0-3726 

OB565-60 1 76 

0B565-60 0 04 

1251' 4736 

0B56H- 0 0 0 06 
0B565- 20055 
0B565-20056 
OB565-20 1 OB 
5020- 0324 

0B559' 20054 
03 B 0 - 041 1 
03B0 -041 1 
0510- 0 015 
1410-0006 

14U-0730 
1430-0555 
1430-0555 
1460 - 057 B 
2190" 0016 

2190- 0019 
2190-0019 
2190-'036B 
2200-0153 
220 O’ 0 153 

2260-00 01 
2260-0001 
2950-0001 
2950-0051 
3030-0007 



REtuarrm-BAR ciintrol cp iok lO/i ltn 

RKB:rBTBR-9AR CONTRBL C2 lOK 10% LTN 
REKIBI'DR 100 1% .5W F rC-0*-100 
RF:BT!:.TnU-'9AR CONTROL CP lOK 107, LIN 
RETUBTOR 316 17. . 1 25W F TlXP* 100 

RE.BI.BTBR -BAH CONTROL CP 2K 10% LIN 
R F. B ;i B 1 0 R 2 , ' 5 1< 1 % , 1 2 5 U F' 1 C * 0 t - 1 0 0 

BWnCH PllBHltUTTON OPDT 1 BTA 
BWrrClI-PUBDmiT'TON 3-BTA 
BWITCH-'PUBHUIIT (ON 5 -BTA 
BUTTCII-PUBHBUTTON IV BIA 
BWITCH-PUBIIBIITTON 5-BTA 

BUrrCM P11BHHUTTON B- BTA 

BwrrcHPunHfUTioN dpdt i bia 

SOCKE T ■ TBBI:: 2-i:,ONT 
BOCK FT- TUBE 2 -CON I 
BOCK): T“ tube: 2-CONT 

1 R EQUI: NC V D I BP I., AY ABBLHBl. Y 

DJBl'TAY" NUM-BI K 1-CHAR . 3- H 
1>IBP1..AY-NUM-0P:C l -char .3 ll. 
I)TBP1.,AY-NUM-BI';C; l -CHAR .3-H 
D T BPLAY ■ NUM-SEC 1 -CHAR , 3 ■ H 
DTBPl AY- NIIM-BPC I CHAH ,3-H 

BOCKETTC 16-CONT DIP-BLDR 

HFiBlBTOR 46.4 17. , 1 25W F' TC«0>-100 
REBISTOR 46.4 17, ,125W T TC = 0t-100 

REBIIBTOR 46.4 17. , 1 25U P TC==0 t-100 

REBTBTOR 46,4 17, ,125U F rC.U)»-100 

REBIBTOR 46.4 17. , 1 25W F U:"-TI > - 1 0 II 

REB'IBTBR 46,4 17, ,125U F lOO^ -lOO 

R E H :i B T T) R 46,4 1 7. . 1 2 5 W F I C 0 - 1 0 0 

REBTBTOR 46.4 17, ,125U F IC-0» 100 

BOCKFi T -1C 14- CDNT D:ir’ -8l. DR 
BOCKI-T-TC 14-CONT DIP-BI.DR 
COClUiT- 1C 14;C0NT DIP-BLDR 
BOCKET • IC 14 -CONT D IP- BI DR 
BOCKFT-IC 14-t;nNT DIP-BLDR 

TUNINC ABBEHBCY 

REBIBTOR- UAR PRFC W/CP IIF TRN I OK 107, 
RFBTBTOR-UAR PRFC UW 10 TRN lOK 17. 
REBIBICIR- UAR PRFC UU 5- FRN 20K 57. 

CABI.F: ABBEHBT Y TONINC 

.REAR SWITCH ABBRMHLY 

CONNECTOR 26 PIN M RE C T ANCUl.AR 

DETE NT - BMEF'' El HE 
BUBHINC 

SHAF T -BIOEEP T ThE CONTWOC, 

ROTOR -nUE'EI' TIMI' 

bhaet-bweep time 

HUB-DRIVE (SWEEP TIME) 

BPACI R RND ,5 IN' EC ,114' IN- ID 
BPACER -RND ,5 IN' I.C , I 14 IN-ID 
RETAINER' RlNi; E R EXT .125 IN- DIA BTE 
PAI,E'"tlRC TYPE , IB73 "DTA CRADE-50 BBT 

BUBHTNC PNl. , 1 27- ID . 375 I. C l/4"2B "TIID 
CEAR -BiniR 4B'-T 4B-DP 20 " DEC -PA 1)1, RN 
BEAR BPUR 4B"T 4B-DP 20’ l)i: C - P A DL RN 
BPRTNC-’CPRBN .lEl lN-OD . 31 2 -IN' OA " EC MOU 
WABEIER -l l( INTI, T 3711 :IN ,377 - IN- ID 

WASHER -EK HECl. NO. 4 ,115 IN-Tl) 

UABHER LK HI.CE. NO, 4 , 1 1 5 - 1 N- 1 1) 

WABEIER FI. MTLC NO, 5 ,13 'TN-n> 

BCRE W- MACH 4 "40 , 075 • 1 N' I C PAN- HD " P(lZ;i: 
aCREU -MACH 4-40 ,075 -XN'-LC PAN -HD-IMIZI 

NUT Hi:X’-DHI.-CEIAM 4'"40-THl) ,094-iN-THK 
NUT -HI X 'Dri|, -CHAM 4 ’-40 - THD , 094- IN -THK 
NUT' IIEX'-DBI, ’ CHAM 3/B '32' THD . 094- IN- TUK 
NUT -HEX-DBI, CHAM 1/4 -2U”TITl> , 094-IN ' IHK 
SCREW' BET 4-40 ,125~;IN-1C BMAI.L CUP PT 



2FI4B0 
2M4O0 
28400 
20 4110 
24546 

2(1400 

24546 

20 40(1 
2040(1 
2(T4I:)(I 
20400 
20400 

2 04 8 II 
20401) 

21:140 0 
20400 
2040 0 

2040(1 

20400 
20 40(1 
28400 
20401) 
2040 0 

2040(1 

24546 
24546 
24546 
24546 
2 4546 

24546 

24546 

24546 

2O4FI0 
20400 
2(1401) 
2.;. 4 Oil 
2041:1 0 

2I;I40II 

20400 

2O4U0 

2 B 4 i:i 0 

2040(1 



20 401) 

204110 
2i:)40(l 
211400 
20400 
2 041’) (I 

20400 
20400 
20400 
20411 0 
707 07 

2040(1 
6E609 
6 E 609 
20400 
2040(1 

2B4B0 
21;)400 
20400 
1)00 0 1 ) 
0 0 0 0 0 

20400 
20400 
0 000 0 
0 0 (1 0 0 
0 0(10 0 



2100-3631 
21 0 0"-3631 
0757-0190 
21 011-3650 
(;',4' 1/O-'T0”-3)6R F 

210 0 ” '3651 
C4”"l/0’" T I) -2151 "F 

3101 -2124 
310 1-2,106 
3101 "-2 102 
3101-2101 
3101”'21O2 

3101-2104 

3101-2109 

1 20 0 -' 0 0 1 0 
1 2,1)0- 0 Oil) 

1 20 0-0 01 0 

00565-600 03 

5002-761'3 
5002-7613 
5002-7613 
5002 "761 3 
5002-7613 

1 20 0 "0507 

(;;/* " 170 'T0’-46R4 F 
C4 170-T0 "46R4 "E 
C4 1 70 T II- 46N4 r 
C4" 170 '"TO - 462 4' ■E 
C4 170' rO”-46R4 E 

C4 171:)'-T0 46R4 E 
C4” 1/0"'TO"46R4' E 
C4’ 170 ' TO " 46R4 F 

I 211 0-05 00 
1 20 0 "(15 0 0 
1 20 ( 1-0500 
120 O’" 0500 

1 2 0(1' II 1.0 M 

00565 "60 1 611 

210 0 '36 IL 

2 10 0 -'3 6 21 
2)II(I-'.'V726 

0Bj65” 60 176 

(I85F.5 - 60 0 04 

1 251 "4736 

005/. 5’ (1 0 0 06 
00565" 20 055 
00565’ 20 056 
00565-20100 
50;MI 0324 

0FI559 '2II054 
0300' 041 1 
03(10 -041 1 
051 (I - 0 015 
CRADi: 50 

1410-0730 
IT2 Y4040 
1T2"Y4U40 
1460-0570 
2190-01)16 

219 ( 1-0019 
;’l'.MI-0 019 
2190 -0360 

EiRDER BY DEBCRIPT ION 
OR DI R BY DESCR I PT ION 

2260--OOOI 
22.60 "’0 0 0 1 

ORDER BY DEBCRIPTION 
ORDER pY IHUICRTPriDN 
ORDER BY OF. SCRIPT TON 





























Table 6-3. Replaceable Parts 




Reference 

Designation 


HP Part 
Number 


C 

D 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


A2A/IMP27 


;MI3() -OO 07 

:ji)Jst)-nosB 


t;> 

2 




rir„m:W' Br r ■'t- 40 . lea- : iN' i,i; bmau. uip- pt 
UAB iii-.ie-i-L I'var. MB. t;.’ .ea im-ii> 


II on on 

BB'iBO 


DRDKR BY DM:ii::R 1 P PI BN 
30MO-flllBi'l 


A2A!j 


0Br,>65-6(i ona 


a 


1 


wmMfPNBir ttvr-L i'nbbdi'r abmmbi y 


BB4B0 


OBMAa-AOdOa 


A:..'A:.iHP 1 
A2Ar..HP2 
A;,!ArjMP;'i 

A2A5MPA 

. A;?A:',MPa 


oBVjAa ■:■>() ()r.4 
(IBaAB-BOOaB 
:5(K'.fi-ni Ai 
;M)r.o ()i5A 
30 so -01 a A 


n 

A 

0 

7 

7 


1 


WOTBIJ abbbhuly ■ I’c; 

IIBIi DBIAKY SUIIBB 

WABHI H BPR WABY 1/4 IN .BAM IN ID 

UA'BM'D r;. him:: nb. ib .ea in-id 
WABHIP PI. Him;, no. ib .bminid 


BB4l;lt) 
BB4B(I 
BII4B0 
BH4B 0 
, BB4B0 


l'Ba/i'.:i-BII 0M4 
OtlMAM BO OMB 
;o)ViO-niAi 
.'.'iOmiM) lM6 
;<oMo-iiiaA 


APADHPA 

A:.'!Ar.MP7 

I 


3(ia«-oi:Vi 
oaio- no oa 


7 

B 




WAHiiMc 1 1. him:; nb, ib .BM- IN-1D 

UI’.TAINMI -PINCl I'BI". I.XI ,BM IN-DIA BP 
> ' 

V 


l.'noBI) 

BB4B0 


■.lOMO-IHMA 

orpoiioiia 





,Se(' inlroduclion to this section for orderini^ information 
♦Indicates fact(jry st;le(ded valut' 









Table 6<3. Replaceable Parts 













Table 6-3. Replaceable Parts 



Reference 

Designation 



HP Part c Q 
Number d 



Description 



Mfr 

Code 



Mfr Part Number 



A4I3B 

A4I3KI 



Bll I) 1)4 

() I BO " 

oi60-:?BBi;, 

(I ). B0-3B6!'} 

(1 160- HO K5 
01 60-H;M)B 

01 HI” 0 059 
01 60- H055 
0160-1;.H14 
0 I 60-ViHl 4 
0160 - 5 H 14 

0 ) 60-5H1 4 
0160-4791 
0 160- HO ','.5 
016 0 -HHOO 
0160-HH,M1 

016 0 -•hob;:. 

0160 -SH 14 
0160 -;'ii;)7;( 



0160- H0;.5 

0 160 -l^HU 

OHIO" o;i74 

01 no- 0197 
0 1110” 0,174 



0 1 60 -H 055 
0160 -H055 

0160--H0;:.5 
0 1 60--Ho;;.5 
0160' hob::. 

01 60- HOI:.;”i 
0 1 60 - HOliB 

0 ) 60- HO'.'V,,! 
0 1 60 -HOBB 

0 1 60- HOBB 
0160"HO;;,B 
0 1 40- 0 199 

0160- ;i66'B 



91 40-OHl 0 
V140 -OHl 0 
91 40 ■ OHl 0 
91 0 0 " 1631 

1 11 V,. 4- 0 0 1 9 
11IB4" 0404 
Ui;’:i3-- 0 0 36 
1I1B4 ■ 0404 
1115',5- 0 0 07 

li:iB4" 0404 
IB 154 -,0 4 04 
IBB 3" 0 0 07 
lB;;i3-0036 
1BB4-0404 



7-AX1H ABKKHI-il. Y 

CAi'AiBnriR - rxi) , nii- 
BAi'Acrmn- i-x,i) , 01 111 
BAl'ACl IBR- l-'XI) , 0 nil 
CAI’ABl lim -l XI) , 01111 
CAt’ABrrOR - rxi) 36 l'l-- 



1 HO 7. BO BOB CER 

-Mill - ;-'07. BIIOBDC 
t-BO - H0 7. BO 091)1: 
tll0--H07, 1 1)0 9 DC 
1-B7, 3()09DC hlCA 



CAl'ACI TOIl- 9 llmll- Cl U 



CAI-'ACI rilR -I- XI) 
CAI'ACl Mill- I- XI) 

CAI’ACI lOR rXD 
CAl’AC'l llV-1 1 XI) 
CAI'AC n OR - I- XI) 
l. AI'Ai: I KIH- rXD 
CAI’AC.l niR -|■XI) 



3 BO 9 I'C-MTl, 



0 1 UF 


Kill - 


,’OZ 1(1 09 DC CFR 


KIF -t 


-HOZ 


BO 091) C: CFR 


KIF t- 


- HOZ 


5 II 09 DC CFR 


KIF t 


-HIIZ 


BOO 9 DC CFR 


K1I-" -t 


-HOZ 


B009DC CFR 



I II IB- 
, 0 I Ul- 
1 OOl'I- 
1 ,B1'I' 



t-B7. 1 0 09DC r.l'R lit ;': 
*BO HOZ 1 0 09I)C CI R 
t-'B7. 30 09DC MU'A 
. HBIM ;il)091)C (TR 



cAi’AcnoR -rxi) .oiiir -hio-hov. )oo9ih; c.i:r 
CAI'AC nOR-r XI) ,llll t--H07. BII09I)C CCK 
CAIIACI TBR -I'XI) HI'I'F t-B7. :'(ll)9I)C CIR IH-.IO 



I'KH A'l'ClUNri) 



CAI'AC I'liiR r XI) oiiii Mio -Hir/. ioi)9i)i; ri R 
NITI ABSIUNI I) 

CAI'AC] niR H XI) ,1111 t--H07. BII09I)C CFR 

CAI'AC 1 I DR- 1' XI) lOlll't-lOX H09I)C lA 
CAI'AC rniR FXD , HUF>- 1 07, H09DC TA 



CAI'ACl KIR I'XI) 
Niri ABB 1 CNF I) 
Nlir ABBICNFD 
CAi'ACl KIR --FX1) 
CAI'AC 1 1 OR - I" XI) 

CAi’ACl IDR- 1 Xi) 
CAi’ACl KIR- r XI) 
CAI'AC ri HR- I'XI) 
CAi’ACl I OR - 1 XI) 
CAi’ACl KIR -1 XI) 



t -107, HO 9 DC I A 



OKIF -t-BO HOZ 1 009DC CI R 

IIIUI Kill HOZ 1009I)C CI R 

01 III- tiio- ;-’07. 1 0091)1.; ccr 
O llll IBO -HIIZ 1 0091)1; CFR 

,01111' tBIl- HIIZ 11)091)1.: CIR 

OKIF Kill -HIIZ ,K)II91)(:; CFR 

Ollll' -Kill HOZ ioo'9i)i:; cfr 



CAI’AC I I OR 1 XI) .IIKIF 
CAi’ACl KIR- FXl) , IIKIF 
CAI’AC I KIR- I' XI) ,01111" 
CAI’AC) TOR -I'XI) , IIIIIF 



t-BO -I'liz 10 091)1:: cfr 

KIO -HOZ 10ll9I)i; CCR 
Kill -HIIZ 10II9I)C, CIR 
-KIO-HOZ KI09I)i:; CCR 






CAi’ACl KIR- FXI) H'tlll’F > -B7, 3II091)C MICA - 
CAi’ACl KIR- I'XI) .IIKIF KIO- HOZ B0I)9I)C: C.IR 
NITI Anc, ICNFD 

1)101)1 BWriCFlINC; 11119 HOOMA HNB DCF-3B 
D lODi: BUnCFIlNC, 009 HOOMA HNB DCF- 35 
DIBOI - I’WR RFCI 4009 7BIIMA D0-H9 
1)1 CIDF HU ITCH INC 1H09 BOMA lOIINB 

DKIDF- I’WR RFCi 4009 7'..IIMA I)ll--H9 
I)K)I)C:-BW ITCH INC, 1109 HllOMA HNB 1)11-3',:. 

DKIDF - curmn NO 1109 hoiiha hnb 1 ) 11 - 3 ;". 

1)1111)1 FUR RFCI 4009 750MA DCI-H9 
DlllDl - l'.WriCHlNC IHII9 BOMA lOONB 

DKIDF I’ UR RFCI 40119 75I1MA I)0--H9 
DKIDI: -I'.WITCIKNC 1109 HOOMA HNB DCF ,V„1 
DKIDF -BM 11 1C, IIC.FIUITKY 
1)1111)1. -BUI ICICI WC; B09 HOOMA HNB 1)11-35 
DKIDF - BUIT cm NC, 009 HllOMA HNB DO -3:-. 

DKIDI -;:.UTTI::H1NC-1 1109 HOOMA HNB 1)0-3;,. 
DKIDF -BWITCHINC, B09 HOOMA HNB DO- 35 
DKIDI - F.Un cm NC, 1109 HOOMA I’NB 1)11-35 

INDHCKIR RF -Cll- MID 10 Ollll '.TZ ,166DX,3IT,TI 
INDUCTOR RF -i:H- MFD ■IIIIIHII BZ , 1 66DX , 3B5I 
INIMICIOR RI'-CH-MII) 111 Ollll 57, ,166DX,3C)IM 
INDCICIOR RF- Cll-MID 56CII1 BZ , 1 66DX , ,''!H;;.I I 



TRAN;1K:IK1R NCN BI TI1-1B I"I)..-'360MU 

IRANCmmiR NFN IK 111- 1 B l’I).-..36IIMU 

TRANBK:!TBR FNl’ BI I"D---.'311IMW FOKICjllMIlZ 
TRANBIBTDR Nl’N HI TO- IB l’D.-.’360MW 
TRANBIBTCIR FNl’ HN3H51 1:11 ICI-ICI FD-.36IIMU 

IRANMHTllR NFN BI TCI- IB FD-..360MU 

TRANBIBTCIR NFN BI Tll-IB PI)"-36l)MU 

TRANBKTKIR FNF HN3H51 IK III -IB FD.-360MU 
IRANBIITKIR FNF ST FD‘=.3ll)MW FT’K.’BIIMIIT: 
TRANBIBTBR Nl’N BI Tll-Kl l’l).^.360MU 



HB400 0|l',..69-600l)4 

HI) 411 II 111 611 -4 II 114 

HB4B0 1)160-366;:'. 

HB40II I) I 6II--366B 

HB4BI) if)60--;:’iib;'.i 

:',’C14B0 111 611 -H3IIB 

;:.H763 3 043H4 H/llPF 

HB4BII 111 6I)--H05;=, 

HB4BI) ()I6II-B;’1 4 

HI) All II II16IT-BH14 

HI14B0 OI60 -BH) 4 

HCI4B0 0 1611 -5H1 4 

I'TIABI) 1)160-4791 

HU 4111) II 1611 -HO '-'.'.Cl 

HIMIlll I) 1611 -HHOA 

H 11 4 11 II 111 61) -HH 311 

H 1)4 111) 0 160 - HOBB 

HB4B0 0160 5H 14 

HB4I10 0160 -3117’,. 



;’I)4B0 (1)60- HI) BB 

HI) 4 BO 11 160- BH 14 

56HB9 1BIIDM)6X9I)HI)H;,’ 

B6HB9 IBODHHBXVIIHIIAH 

:-.'.6HB9 IBIIIK l)6X9llHI)i:'H 



HBABO |)160-HII55 

H Cl 4110 (1160 -;',’ll':iB 

HHABO 0160- HOBB 

HB4B0 0 I 60 -HOBB 

H114B0 I) 1611 -HOBB 

; ’Cl 4110 0 160 - HO ’,‘'.5 

:"C14B0 01 /.II- HOBB 

HBAIlll ' 016(1 H055 

HIIAIIO I) 160-H0B5 

HC14B0 OI/.O-HOBB 

HIIAIll). 0)6II--H05',:. 

7;"I36 DM15I-'H41.KI3(I0U91C:R 



HBABO 0161) 3665 



; ’ 11411 0 
I" Cl 4 Cl II 
HBAIlll 
HBAIlll 

HBABi) 
H Cl 4 Cl II 
HBABO 
HBABO 
HIIAIll) 

H Cl All II 
HBAIlll 
;?C1AC1 II 
HBAIlll 
HBABO 

HBABO 
H Cl A Cl II 
HCIAB I) 



H Cl 4 BO 
C’BAIIO 
I'MIACIII 
H04I1 1) 

HBABO 
HCIAB I) 
H Cl 4 BO 
HBABO 
0 4713 

HIIAIll) 
HIlAClil 
0 4713 
H Cl 4 11 II 
HCIAIIO 



9140 ■ OHIO 
9 14(1- OHl 0 
91411 - OHIO 
91 0(1- U. 31 

111 5 4 ”0 (119 
1BB4-II4II4 
1(15 3 --003 6 
I BB 4-0 404 
HN3H51 

I B54 - 0 40 4 
1(154-040 4 
HN3HB1 
KH:.3-"II036 
1 (IB 4- 04 1)4 



Sift’ introcluctiuii to this st’iition tor 01x10111114 inlormiition 
^Indioatos factory .soloctoci value' 
































p 



Table 6^3. Replaceable Parts 



Reference 

Designation 



HP Part c 
Number p 



I '. I 

A'UJ I '/ 
riAQici 
A>^IJ 1 
AAU:’ u 

A-^u;’ I 



A'tRA 
A'>RV' 
A4R (I 
AARV 
A-ffR I II 

AARl 1 
A>>R r: ,’ 
A4R 1 
A'lR I -1 
AAR I'. 

AAR 1 A 
iViR I V 
AAR I ri 
AAR IV 
AAR II 

AAR;,' I 
AAR 

aar;?;', 

AAR l;'A 
AAR 

aar;’/. 

aar;.'V 

AAR I'll 
A ARI’V 
AAR. Ml 

A AR /, 1 
AARAI,' 
AAR'/,,', 
AAR,', A 
AAR-,',:, 

AARIM. 
AAR,'.V 
AAR All 
AARAV 
AAR All 

AAR A I 
AARAI’ 
A AR A,', 
AAR A A 
A AR A' , 

AAR A A 
AARAV 
AAR AH 
AARAV 
A ARIA II 

AARI:, 1 
AAR 
AARI/,', 
AARII/A 
A ARIil'i 

AARIM. 
AAR','/ 
AARI'/ll 
AARl/V 
AAR A II 

AAR 61 
A," RAM 
AAR6,^ 
AAR 6 A 
Ai AR 61,'/ 



IH',:/ A II A II A 


1 


1I;1'„'/A' IIA'/'/ 


'/ 


irii'/.v II 11,111 


A 


lie.lA IIAIV 


7 


inoA. IIAl V 


7 


1 lll;,.'C Ilir.MI 


'A 


1 HI/A IIAIIA 


II 


in './I', II (III'/ 


'/ 


11 1 ','. A mil'/ 


:i 


ii:i',':/A nil i'/ 


;i 


inii.A iiiiiiv 


.'/ 


;r/ ',/'/■ nil mi 


;i 


ll'/l,'/ II.V/A 


II 


;r/iy/ ni'iiii 


7 


1 II II icv,/ 1 


/,, 


iiA',1'1,1 II II nil 


II 


ir/i,/'/- ii;'iiii 


'/ 


ir/':,'/ IMVA 


II 


II '/I/'/ HIV A 


V 


iiA''/R iiiin:.',' 


II 


II6V|;| I'/AA'/ 


A 


IW,','II lllllll',/ 


II 


II'/' /V OI’HII 


,1 


• I)'.'",'/ iiaa;.i 




;'i nil ,'i,v,i'/ 




I'lllll .V,",'/ 


( 


1 ,'/".,/'/ n;''/A. 




iiAvn ■ ,iA 1 n 


7 


llA'/'B I'/Hil) 


i:i 


II'/ 1,'/' 11,1 A 6 


J t 


ir/6A nil A A 


:* 


liAvn ■ ,ia;,’ii 


.1 


ir/:'/’> II 1,1 A 1 




1 II n ,i;.'ir/ 


1 


ir/'./'/ n;.'V(i 


'/ 


il6'/ll ,11',/,' 


II 


11'/"/'/ 11,1 A 6 




I'l nil •.i:.''/A 




II'/ ',./'/ (lAII'l 


7 


iiv;,'/ II All 1 


II 


ir/',/'/ II A a;,' 


'/' 


m,vri. ,111/7 


,'1 


m,'/,,i ,iA III 




m,vi:i ,1 1 All 


H 


II '/',/'/ II, lAA 


. 


II'/ 6 A' 11(1 A A 




m,'/n ',ia:'I) 




. (!'/',,'/ ni;i A 1 




ir/V/'/ II I'liii 


.1 


IIAVI). ,ll(',,' 


II 


IIAVH ,1IM' 


II 


ir/!:,'/ li;iA6 


■) 

t 


II'/',/'/ ' II A a:' 


'/' 


II'/',/'/ II A a:' 


V 


11/" /'/ II A a;,' 


'/ 


II'/'/'-' (iaa:i 


V ' 


ir/','/ II aa:.' 


V 


m,'/ii ■ iiii|i,i 


ll 


ii'/',.'/7 iiaa;? 


7 


II '/I,'/ ii:.'H'/' 


;* 


11'/ MV II A All 


7 


III,', 'Cl IKIllV, 


0 


m,VI'l-'lll|l;l,,5 


i;i 


II/, '.'ll' niiii'.i 


(1 


ir/'./V-nc'ciii 


-,i 


;;',i II II ■ ;i,i:/ii 


Vi 


II '/'„/'/ iiaa;.' 




0698-3153 


9 


iiAvci' ;vi !;„•? 


II 








Descriptiot 


‘i 


Mfr 

Code 


Mfr Part Number 


IRANCil'irillR NI'N 1:11 Ml Ml 


1 

'■1 


'•,l/:/IIMW 


i.’iiAi:ii) 


Ml I;/ A ■DA II A 


IRAMClMiKIR UI'N' C’M;,.';//';:' A 1 


M 


Ml - Ml IT/" ',11111 MW 


■ II A 7 1 .1 


:?Ni;,'i:’i:,’i’A 


IRANIlMilllR Pni' HI ICC ,1V 


I’l 


IW C I'M II 11 till/. 


I-’C-I4l:ll) 


■MlT/,1- (1 D ,111 


1 RANCH I'l ICR NI'N HI Ml HV 


II 


■■nu c'M-T.’nnMiT'/: 


C’.CtAIIO 


TIISA-IIAIV ' 


IRANI! Ml M)R NI'N HI ICI ,1V 


n 


■ IW 1 I-T’DIIMH'/ 


T’ CIA HO 


.lfl',-.'/A- IIAIV 


IRAN!.:lM'ill’„i RNI' HI Ml ,1V 


I’l 


■IW 1 CM nil MIT/ 


1’ 1-1 A CHI 


MTT1-- 1111,111 


I RANH I'll HR NI'N 1,1 I'O - Ml 


I'D ,16IIMW 


I'CIACII) 


111','/ A- II A II A 


IRANHI'MIIR, ■RNI' ;'N.i;.",/l H 


1 


0 ■111 in'/,..i/inMW 


II A '/Ml 


II’N.IIIIVI 


IRANHIHIHR NI’N HI Ml Ml 


I'D'/l/illMW 


1,’ DA Cl II 


IBT'/A-IIDI V 


TRAM'.IUIUIR NI'6 HI Ml 1 II 


I'l 


'■T/jIIMW 


C’BACIII 


111'.,'/ A- II II IV 


IRANHIHIHR NI'N :’N;1III/,1H I 


, 1 


MM ,1V I’D- IN, 


(1 1 '/'i:’li 


1'N',1DH,1!1 


RIIMHIOR IK \Z ,i;",/W M 


i:;- 


III 1 nil 


1:’A','/A6 


HA- 1/H ID -1 DIM - r 


Rl .lM H iliR ',,1.1 IZ ,1 1’l'/U 




i:-i)tiiiii 


r.'AHAA 


i;a- i/ii--td ':-.'/1Ri T 


' RCHIHIIIR ',/,6,’K r/. .M'HW 


1 


it; n* inn 


1,’AC/A6 


CIA ■ 1 /H- ril -T'/AlM -C 


RIHIHIIlR IRMR Him lll'Z H 


c, 


61 ■ AD,l )■ IRN 


I'-IIAHD 


c 1 11 (i-','nr,'/ 1 


RIHIHIClR l,V/il< IZ ,i;."/W 


1 


IT, - 11 1 1 nil 


I’A'./AA 


(’n- l/O- 'Ml 'IVM 1 

/ 


RIliM, lliR ',/,6;'l< \7„ .1 


1 


ICH IM Mill 


I’ A',,/ A 6 


i;a- 1/0- T il-'-//, I’l c ' I' 


RCHIHIIIR ’../I .1 1'/, . 11", lU 1 


1 


o -ic^ inn 


i:'A',.'/A6 


HA 1/H- CD -TMR 1 C , 


RCHMilHR l,A'/l( (■/, .M’HU 


1 


Mc ici inn 


I’ A":, A 6 


l',A 1 /IT 1 II- 1 A'/l C 


Ri.H 1 H i iiR , /M i( 1 '/. .1 ::",/U 


1' 


ii;-.iH inn 


I'AHAA 


HA- I/Cl- T ll -l.'All ■ C 


RI H 1 !, 1 HR Al'!' i Z .1 1"./W 1 
NCII A'l'ilHNI, 1) 


M 


■ II '■ 1 nil 


;’AI,'/A6 


r.A 1/H- 1 II -AlH'R 1 


RM,I!,| HR I'.AIK 1'/. .):".il,i 


1 


ic III inn 


I’A'IA// 


C,A-- 1/H- T II- T'AC 1 C 


Rl.'.l 1 HI HR IK \y.. ,i:."./W C 

Nni A','ii(,Ni a 


i: ' 


IM 1 11 II 


i:'A'.'/A6 


I.;a- 1/H - III • IDDl ■ 1- 


RI: I'l IIIR V'-'iR 1’/, . 11". iW 1 


M 


, TM .11111 


I' a;:, A 6 


HA 1/ii Tii- ■/',-:/D;:.’- t 


RI.Hl'iU.iR IRRiR './IllIK HI'/. 


j 


IDT Al),l 1 IRN 


I’CIAIID 


:,'i Dii-";i:iT/'/ 


RI. 'MHIIIR IRHR ',.i'lini( III'/. 

NCI 1 AMI 1 i;ni I) 


; CilDi: Ai/I 1 IRN 


HCIACHI 


;m 111) -;i,T',,'/ 


Rl'ilHniR l.l’iR 1'/, ,l,",'iU 


1 


Ml- IM inn 


i.’a;-:,A6 


HA C/IT TIl - M’l Mf 


RIHIHIIlR ;’6,IK 1'/. .CiW 1 


1 ( 


, IM Mill 


C Cl A 1:1 II 


d/,vit-':iami 


rmuhiiir ,11, ak r/, , ii’i/W 


c 


M'.'IM Kin 


I’ A"/ A 6 


HA - I/II'MI-TIIA;’- c 


RI, HI H IHR 1 II 1 '/. , Il'C/U C 


111', 


IM inn 


l.’AHA/, 


DA )/ll- III - MIRD C 


inciiHiiiR i:i,;''i( ',/'/, :;'(/j no 


i::, 


II t -i.’iiii 


I’CIACIII 


. 1! //,A - IIIIAA 


RMMHIHR ,1A,I'K 1'/, . ',,U 1 


1 1 


. iM inn 


-T’l-IAI'ID 


d/.','0-,ta:’d 


in H 1 HI HR 1 1' , 111 1 ■/, , ':iW 1 


II 


, MM 1 II 11 


IIMIACIII 


II '/" /'/• II 11 A I 


RI H 11,1 hr' I Rt'IR ;,!( 1 ii';i 1,; 


IIC'I Alii 1 IRN 


I’l-IAHD 


1 DD-.i;,’ii7 


in: CM H I HR (.1 . 1 V|| \Z. . ll’HW 


I' 


Ml MM inn 


19 7 II 1 


Ml AC, I/CI--1D--//1VI C 


RIHIHIIlR ,1,AHI< 1'/. ,i:",/U 


1 


II.:. IM 1 nil 


I,' AH A 6 


r,A 1 /IT 'I D- .1AH) ■ 1' 


RCHIHIIIR in 1'/. , ll".'/U C 


1C. 


IM ■ 1 I) II 


1:'AI'/A6 


HA- 1 / ll -TD 1 DR II T 


RI H 1 11 IHR 1 RHR 1 IIK 1 in' C: 


O' 


DC AIM 1 IRN 


I'll ADD 


:’Miii-.i;;''/A 


in HI HI HR 61V I/, .IRC/W \ 


1 1 


;.MM Mill 


I’A'.iA/i 


r.A 1 /H-'- TO - // IVR C 


in 1, 1 HI HR 1 nil 1 '/, , 1 1 'C/W 1 


IT 


: |M inn 


I’AHA/, 


1 A l/ll-'Ml IDI- 1 


me; i'„;ii)R ini' iz ,ii",/W i 


M 


; .MM ■ 1 nil 


I'AVlA/i 


HA 1 /IT 1 II ■ 1 Dli;’ 1' 


RIHIHIIlR |V,/,|( IZ , M’HW 
NIII A'iHIHNI I) 


C 


1 i: IM 1 iin 


l’AI/A6 ■ 


HA- 1 /ll - 1 II- iv/.,;:' T 


RI HI HI HR 1’// , 1 1( IZ. , :,W C 


II 


'■■IM inn 


I 'CIA Dll ' 


D/,V||. TAlIl 


RCHIHIIIR /,I,6K \Z. ,i;,",iW 




ICMM ■ 1 nil 


:,’A'„,A// 


HA 1/H- TD ,TI//;"-r 


RI HIHMiR 1 II IZ . ll’C/W 1' 


ICC 


IM inn 


I’AC/A/, 


HA l/ll Ml MIRII 1 


in'MHCHR II. I'll :v;;. I’lo mo 


Ml 


IM I.’ no 


I'll AM II 


D7//A- ;iDAA 


RCHIini'iR HA.I'K IZ ,',/U 1 


II 


:■ IM 1 no 


I’CIAIID 


ii/ivii ,ia:'d 


RI: HI'! IIIR 11’, IK 1',’;. ,',M0 C 


IT 


iMi t- inn 


; 'l l All II 


ir/'„/'/ -iiciAi 


RI 11 1 H 1 hr 1 1( 1 ■/, , 1 I'MU 1 


M, 


1' 1-11111 


11 AHA// 


HA I/ll- ID-IDIM 1 


m: ',11 ',11 HR A/, ,AK \z ,i;".,i/j 


T 


'm:---'i 1 ■ 1 nil 


I:’A'„iA/:, 


HA - 1 /IT- T II • A/:>A1,’ r 


RI'IIHIIIR ,1,ACII( IZ 


C 


II.: Met 1 III) 


CAHAA 


HA 1/11 TD -'.lAIII T 


in 'iiHMiR III 1'/. , i;".'/W c 


1C' 


iM - 1 n II 


l.'A',/A/:l 


HA - 1/H -T II 1 DRD T 


RI H 1 !,l HR 1 IIK IZ ,1 1",,W 1 
NHI A'.HIIINI: 1) 


T 


,7 IM- l II II 


;,’A',./A// 


HA ■ 1 /H- ID- MIDI’ T 


RI HIHIHR IIIK IZ , li’H/W 1 


II 


;:|M III1I 


I,’ -A',,/ A/-/ 


i;a I/ll I d -uid;' c 


RCHIHIIIR IIIK 1'/, , ll'C/U 1 


1 


.:-iM 1 nil 


l.’A'„'/A6 


HA 1 / IT TIC - 1 Dli;,’- C 


RI, HIHIHR IIIK IZ . ll.’C/W 1 


if 


:'MM inn 


I’AHA/. 


HA 1/11 CD- IDIi;,’ 1 


in Ci,M:ilHR MtK 1'/, ,M.",/W C 


I 


; - iM ■ inn 


l.'A',-,/A6 


HA 1 /CC-TO 1 II iii:.’-c 


RI HIHIHR l.V(.l( ,1'/. ,i;.'.'C,W 


1 


rc.'MM' - 1 nil 


;’A',"/A6 


HA I/ll Ml- lV/,1 -r 


in H 1 HIIIR 1 IIK IZ . 1 ;",'/W C 


T 


.'. ■•■ (i t - 1 II 11 


i:'A',-,A/-/ 


HA - 1 /ll-TD lDli::!-l" 


RCHMilHR 1,1., IK IZ , 'U'l./U 


C 


Tc-Mc* inn 


IV'/ II 1 


m AHi/iT-i II - i;v,'i;-’ T-' 


in: Cl 1 HCHR 7 , OK 1 '/, , ll:",;/U 


!'■ 


M',-MM- inn 


I'AHAA 


HA --1/I1- ri) - VCiDl T 


RIHIHIIlR ;.’,6II( IZ , IC'C/W 




M'.mit - 1 II 0 


HA',';/ A 6 


HA- 1 /IC 1 D- ;:.’/,1 1 -1- 


RC.CM'HIHR l.VCiK 1'/. ,11'.",'/N 


C 


IT*. --'MM -11111 


C’A'„',A/:i 


, ha --1/H -Ml -M/I/K-T- 


RCHIHIIIR 1,',/>)I( VZ .M'HW 


T 


Mi'MM-inn 


I 'A',;'/ A 6 


• HA l/ll -TlT'll/tl ) r 


in CM HIIIR iK I?:, ,i:!',;/U c 


it:: 


-,:|M - 1 II n 


r,'A'„'/A6 


HA -1/H-TD - tlllM F 


in H I'l IIIR IRMR I’ll II IIIZ 1 


H 


IDI: AD.I I- IRN 


l.’llACUl ' 


,ri DD-:i',i',:/D 


in'iMHiHR IIIK n , ii,M'/W r 

NOT AHi'/MINCa 


I 


; MM -Kill 


,';’A'„'/A6 


HA ■ I /IT UT-1|Ui;'-T 


RESISTOR 3.83K .1% .125W F TC™0-n 100 


HAT'/ A/,/ 


C4-l>8-TO-3831-F 


RCHMilHR IT, AIIK 1 Z , 11:",/W 
NOT A.'THlIiNC.l) 


c 


Ml'MM Kill 


'/■’AT,'/ A 6 


1';A-T/I1-TI)-,'14IM c 
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iSi'c introduction to this .section I'or oriicrinit information 
‘Mndicatcs factory selected value 















Table 6 - 3 . Replaceable Parts 



Reference 

Designation 



HP Part c 
Number 4 



Description 



A 4 K 66 

A 4 R 67 

A'^ir/O 

A Air/ I 
A 4 ir/;i 
A Air; 3 
AAir/A 
AAir/;.’, 

AAR’/6 
A Air; 7 
A Air ; 1 1 
AAR'/V 
AAK BO, 

A A run 

aarb:,' 

AATIM • 
A A IRS 



AAIK. 

AAU’/ 

A ABB 
AAIIV , 
AAln 0 

AAUn 

AAin;,,' 
A All 13 
A A 111 A 
AAUr.'i 

AABR 1 
AABH/I 
AAVH 3 
AABDA 
AAVRS 

AABIU. 




0 36(1 - (IS3S 

IBBII 'ISAA 
111 : Ml- 1 iv; 
01:156'/ "HO II iri 
lllliH 0 0 3:.' 
ii:i;'Mi- I ;u!i5 

ii:i;ui ■ 1 ;;'io 
ih:,mi- 11 '/'/ 

IIB’O-l'/'/S 
ih:,’ 0- in;/' 
II'BMI; 1 I'/V 

ih:/ 0" ■ni' 06 
U:i:/(l '• 1 1 AA 

1 H/'O" 1 1 A A 
ll;i;:'0- 1775 ' , 
I ir/0- I 730 

1 '/o;/ • II II A'/ 

I■V'0;:’■■'3:;’(I3 

I'/o;/' 3 ;','. A 
1 '/ II 0 6 6 II 

I'/OI'- 3A0 . 



imiiiBTciR' 11 , 11 ' 17 , ,i;" 5 u I' ri>UM ■ 1 (III 
lU'Bll.m.'iR ;'0K 17 , ll'.'SU I' TC-^IM ■ Kill 
iu::''UH', (:ii'' iii iz , i;ii:iW i it; > in kio ■ 

lu nU'r, i.ov 'I'liK , 17. , K.'iiW I iHKi t" 100 
l/RinimiR :?,AIIK tx . I RTIW f TOUir-lOII 

lurn HI OR iiiK 17. , i;:":/U i ri: ot' 100 
O’lr.riim'iR iav 17 . . n'sw i- rr.'.'nii 100 
Ri.B 1 ivriiR I OK 17, ,1 r 11 : 0 1 r 00 
lu.'.'iiHiriR i,;:’iK 17 , .K’sw r hkiK' 100 
RniioiOR :,’,ii7i< 17 .ii'i/u) I ii;.'iK Ion 

ri:';: I '1 1 OR 111 ! 17 , ', 1 w r i (:,■■' in 100 
RriVlHIIIR IRMR 5K 1 117, I.; ':ni)'l; AD.I' 1 ' 1 R N 
RLIKMIlR Mil 17, .K'MO I' 11.’ IK 100' 
Ri::!ii!;i(iR AAA 17, , r,.";iO) r ri; ik- i ml 
Ri'.ii'.iriR IK 17, ,'i;",/W I ii: oi' mil 

Ri;:i;j',;r(iir:iRiiR iii i07. i: iudi ■ao.i i irn 

lU'inSMlR IRhR lOIIIK I 07, I', 'ill/l ■ AI),l I lUO 



IIRMIMAI ll'II I'OIMI l'r;ii 

lO Mill I ll’l 'KR, A l.:HAN ANI (', DIIAI Kr I) 1 R ■ 

IC I, A If III I'ffNAMO OIHAI) O INI' 

1 c: f.i'ROH,' niARAii; I'l'.R',; 

IRANIMini.iR array' '').^A BIN I'll.fi; DIR 
IC, CAIf 'Ml, u; AND "OR I MO A IMP 

fc r„An: mi i aiU); i;iir ' ino duai, ommI' 

IC IN'/ III, 1 III'X'A INI' 

IC MM RC'fR Ml M'l HI C I DCI I R I C RRI IN 
IC I'l Til, I !i D lYRl' RCI!:: I DCI. • I R IC 
IC CAIf Ml I i; NANI) OlMAI) INC 

1C CA M, I II I 'NOR riM 3 I Mr 

IC CAN Ml, I I'l NOR (.11,161) Cl NR 

IC can: Ml IB MIR «I)A1) INI' 

IC i.iii: Ri;i.R I II i,i:i mI'C' i di.i:- ir i c pin,' in 

i,c I f Ml, 'i:n I) I 'U’f roB f DCf ' ir ic com 

I) I ODI /NR 6,;'/V,".7, Dll' 3:', RI),'., AW 
hllM A'l'ilCNID ■ 

l);ii:H)l, /NR 1 A , ■'/'/’ l;.5S on ,V5 Ri<: . AW 
i),ii:u)iR /NR i'/,/'.y DO' 3',. rd^ .aw, 



I) I ',IDI /NR : 



'DO" I Vi R|)' I W T , II I "'.'Z 



I) UIDf /NR no , 60 ’,’7. 1)0" 7 R I) ■; , AW I C " i , 0(1 1 7 



Mfr 

Code 



.''(AOAA 

;,'A5A6 

;^45a6 

I’ASAA 

;"A5A6 

;"A5A6 
■.RA5A6 
IT A 5 A 6 
I'A'./AA 

:,' 4 :,.a 6 

1 

;ri5AA 
'.'.’IMIIII 
;,'A',iA6 
11 A ' I A 6 
,,I,'A!>A6 

I'M A I I II 
f'BABII 



0 0 0 0 II 



lOIAII 0 
0 I '/Rli 
(I I 

0 II "/ 5 

0 1 
II I 

0 1 ;'v',i 

I) iMr, 

(I j 
IK 

(1 1 ;r/','i 

I) I l;"/5 

(I I ;^"/5' 



I'OAHII 

I'HABO 

I'HABII 

I'llAOO 



Mfr Part Number 



CA- I /ff-TO ■ too;:' r 
CA - i/i;i” I o-ioo;,' "F 

CA 'I /H" TO -10 0,1 ■■•R 
I,; A 1 ;i'f 1 0- fOii';,> "R 
i;A"T/fl-T(l-3AlilJ "-I- 

CA ' I ;i;i TO ■ 1 (i(i';:i" I- 
CA 1 /I'l" ■ ! O M Ayir- f 
CA I /II " KT TOIM'-f 
CA ■ I/O ITT' I Cl l-r 
CA I/O I llM'B71 I- 

CA i'/B TO ” I 1 lll,' -r 
R KI II '"I'C’MR; 

I A l/fl" I O-AITI R I' 
CA 1 /IT I 0 ■ AAA O' r 
I;A I/IT'MI 1001 T 

:,'i 0 0 ’".'cv.'i;,' 

;„(i 0(1 " 33:/7 



ORI'.'TR BY DI HCIMR nON 

Ml; I A05::U'Ci, 

'.NVAMiOIIN 

IIBIWi'/TIOOO'.i 

CA31A6I: 

BNVAI 135 AN 

CN/AMISIN 
BN'/ A I BO AN 
BN '/A MCI 6 IT I) 

'IN7AI 137 A AN 
CN'/AT.BO ON 

BN'/AI, BR7N 
CN'/Ai.lllN'N 
BN7A1 BORN 
BN'/ATBI ABN 
!';'iN7AI BR73N 

1 '/ 0 ;.l 0 0 A'/ 

1 '/OR- 31 Ml 3 
I'/IIR- ,S;' 3 A 
I'/ll 0661:1 



AA M THK'T I ANT IINB I’AR I B 



0A03" (1 IK' 6 
ITMIO (I I OB' 

1 I.UIO OAlil'/, 
K'OB'OIIVN / 
I ABO'" 0 073 ' 

All AO " 0'/5R 
A33 0' 0 I AB 
7 KM " 1537 



Cl. 1 1)1" NYI.IIN, T I IB 0 . 1'/:' IIDI 1) 0 , 1B6III 
1 NBIII A'lOR XB I R NYI. ON 
BOCKI I'IC RA CIINI DIR IHR BI.DR 
'HI; At' BINK BCT TO B/T 0 3'/ CB 
R1N ROI I ,06;.’" 1N" D1A .RB- I N- I I,; T'f (Ml 

TXrir-RC BD Yl',1. Rill YC' ,061' BD 'IIIKNB 
INBOl AIIIR" TTAD Cl ITBB 

LABEL, 



I'OAIIO 
R 1.1 A ill) 
ROACH) 
30 1 61 
I'HAOO 

RIIAOO 
I'l'IAIII) 
;, 'll A I HI 



0A,I3"00R6 
1 l.'IIO-O ) l■l^'l 
IRIIO " 060'/ 
,".TB 

I AMO" 0 0 73 

A II AO O'/ITR 
A.V,',0 "0 1 AB 
7 IRl' 1 B37 



SiH' introiiuctiori to this section for ()nlorin|,{ infomiation 
*!ti(licutes tactory soiRcted vaiuc 



MiaisimsemtSSiiW, 












■WlVi' 





















Reference 

Designation 



' A';:iU 1 
A5i;;ia 
A5C 1 
A5i; 1 
A!';iC Ki 

A5i;: 1 A 
Ai'.ictv 
AHC 1 w 
ASCI 9 
Ai:/r:;;M) 

ASCi',' I 
Asi;;?;'i 

ahc;a< 

ai:.c:;h 

Asc;?s 

AACIU) 

A".'ii:,?7 

A5C;?I'I 

Asc;^v 

a'6i;;m) 

Asc;vi 

ASl'Cll'' 

A5C33 

ASt::3A 

ASC^S 

Asr;3A 

ASlSiV 

ASImMH 

ASC3V 

A'ACAO 

ASCAl- 

A'JiCA't 

ASSAS 

a:m.;<ia 

Al'jCA'/' 
AfiCACI 
ASCI) I 

A&c.u;:’ 

ASCII? 3 
Al;ii:;fl4 
■ ASCHS 

ASCHA 
ASCI? 7 

a:m.:i<ci 
A!’m;i?v 
ASI.:l< 1 1) 



HP Part 
Number 



II CIS A V-- 61) III) 3 

II I A II ■ ■ CM) 5 5 

II 1 AlA^yilSH 
(1 1 0 1.99 

in All - 36 AS 
II I A II- CM? 3 A 

111 A II- 36 AS 

II IdiO^SClM 
iriAII-366S 

II I All- C? a 3 A 



I) I A II -sen 4 
in A II - CMISS 
0 1 All- :miss 

in 4 II- 111 99 
111 A II ■■ 366S 

III All ■■ c'::? 3 a 
II I 6(1- 36 6 S 
I) I A II - SC? 1 4 
II I AII-366S 



I) I AH' 366S 
IIIAI) SC?14' Cl 

lnAIA'SC?14 1:1 

IIIAII^ SC’14 
in IMA 1)374 

in A II- 4 II Cl 4 Cl 

II I All- 4 (I Cl 4 C) 

in cm- 1)374 3 

(IIAII- 4I)I';)4 11 

inAII-4l)CI4 Cl 

inCIIAl)374 3 

in All ■41)04 I) 

II I All- 411 04 n 

111011-11374 3 

II I All- 41) 04 Cl 

II I AH' 41104 0 

111 411 1)191 ' 

II1AIA-C?44A 



1) lAI) -411 C14 

III All- 41)04 
I) 1 All- 4 II 04 

in A II - 1157;? 

19111-0 USD 
19II0' II II SI) 

IV 111 ■-III) SI) 

iviin 1) IIS II 

IV 111- 1) II so 

191)1 - II IIS 1)' 
IVIIl'IltlSIl 
I'vin - II IIS II 
19 IIS' I) 0 511 
1 VIII •■ 1)37 A 

1C?51"1)6I) I) 
IC.'SS- IIAII I) 
IC'S 1-060 1) 
1C?SS- II A 111) 

91 40"OC?1 II 
91 4 0" DC? 1 II 
9141)-0C?1 0 
9140 - lie? 1 II 
91 41I--1IC? '! II 

91 411- I) in II 

1 oa:5-' 1)030 
1054" 0404 
1 054-0 40 4 
1CIS4-- l)5C?3 
1053-0 II 07 




Table 6-3. Replaceab!e Parts 



Description 



• Y AMPUI- CER ABSCMULY 



c;apac;itc)I<-fxd , o iiic 
CAf'ACn TCIU-FXI) , inCIF 
(:;Ar'Ar,TTC)l? ',FXD' F40FF 
CAP AC, ST cm FXI> , inilF 
CAPAcmm- i"xi) IPS 



oiiiF tO(i -c?o'/;. iniioix:; cfp 
inciF >011-1,11)7 . iiiovih; cek 
40PF ^■-57- 3llll9I>i;i HTC'.A 

111 OF >ois;miz siiiivdc c.i r 

PC >-,C?SPF 5 II II V 1)1 : CFP 



CAPAC rn.irs-Fxi) , 1111 . 1 c ■niii- : mi 7 . siii)vi)i:; r.ro 

CAPAF nCm-FXl') . ITIC > IMI7, SIIOWIXl Clt'.P 

CAPACiTcm i-xi) .inuF ■n;iii-:?07. soooi)C erp 
clAPAcrnm -I XI) ipf >■■■■, i?spf siiiivdc r.cp 
CAPACitciR 'Fxi) .inciF n:)iF ;mi 7, soovDc; c.cr 



CAPAC rrcm-c XI) , 1111 

CAPACi icm ■ CXI) , incif 
CAPACTTCm r XI) ,11101 
CAPAC FI cm FXl) P 4 IIP I 
CAPAC 1 TOP - C XI) , II nil 



nil > -c?ii7: 5 01)0 DC cfp, 
in OF >i;iif :mi7, ioiiodc ccp 
iiniF >oo ;mi7, ioiimdc ccp 

■4IIPF 't' SZ 31)1)01)1,; MICA 



nio-C’O';; soiiodc cfp 



CAPAC I I OIF CXI) IPF >-,PSPr SO 001)1,; ■ CCP 
ciAPAcrniP -1 XI) ,inoF niiF iMr;;, siiiiodc ci p 

CAPACITOR -CXI) ,11IC ■• PII7, SIIIIODC CCP 

CAPAC FI nP"FXD ,IIUIC t CIO ■■■ I.MI S SOIIODC CFR 
CAPACI TOR - CXI) IPK -i ,:,’5PI SIIOODC CFR 



CAPACITOP -FXl) 
CAPACI TOP ■CXI) 
CAPACITOP -FXD 
CAPAC FI DP -C XI) 
CAPACTTOP-FXl) 



>0(I-;MI7 , SIIOODC CFP 
>■ ;mi 7 . shoo DC ecu 
> -IMIZ SOIIODC CFP 
>';.MI7, SIIIIODC CCP 
•107, IMIODC TA 



CAPACrniH-FXD ,1CIC ■•-PII7. SOODC; CCP 

CAPACITCIP-CXD , niF >-IMI7, SOODC CFP 

CAPACTTCm- CXI) 1 IlCIC-t -1 117. IMIODC TA 
CAPACITCIP -CXD ,1111 >--;,MI7, SOODC CFP 

CAPACITCIR-CXI) ,1UC '(-IMIZ SOODC CCP 

CAPACrrClP-FXD 1 OCIO-l 07. PIIODC I A 
CAPAC- nCiR -C XI) ,101' >-IMI7, SOODC CCP 
CAPAC I TOP-'C XI) ,nil- >-IMI7, SOODC CFP 
CFAPACITOH -CXI) 1 111 ll'M -• 1 07, IMIODC TA 
CAPACnCIP-FXD ,1111' *--0117, SOODC CF.P 



NOT AOO'ir.NFD 

CAPACTTCIR- rXD S6PC -t--S7, I.IIIIIODC MICA 



, 1 OF 


>-2(IZ 5 II 9 DC CCR 


. 1 111- 


t--20Z 5H9DC CFP 


11) 11 I'M 


.-IIIZ 20 9 DC TA 


, 1 III ' 


♦--2(17, 5II9DC CFP 


, niF 


■♦■■207. -SO 9 DC CCP 



NOT At'.OCIlNF.I) 
CAPAC :n OR- CXI) 



NOT A'M-ilCNFD 
CAPACI COR -FXD 
CAPACri OR FXD 
CAPACI rCIR -FXD 

FAPACiniR-CXI)' 



11, IT ■•■■■;?II7. IMIOODC POLYOTY 



-IMIZ SOODC CFP 
■IMIZ SOODC cr.-P 
■IMIZ SOODC CFP 

> IMIZ lOIIODC CFR 



DICIDF -BUFrCHlNC 1)00 I.MHIMA PNC) I)1.1--3S 

DIIJDF- C.WITCHINC OHO IMIIIMA l.'NO Di;)”3S 

DIDDF - OWITCmNC OHO IMIIIMA I'lNS D0-3S 

imiDF-OWlTClIlNG OHO IMIIIMA l.’NO !)CI-3S 

DIODF-OMITCFFINC 01)0 IMIIIMA l?,NO D0--3S 

DICIDIV-OUnCFITNC 01)0 IMIIIMA PNO DO-35 

DICIDF ■ SUrrCHTNC OHO IMIIIMA l?NO DIT-3S 

imiDF- RWlTCCFlNi; 01)0 IMIIIMA I'NI:) D0-3S 

DICIDi; ■OUnTIFIlNC OHO IMIIIMA PNC DO- 35 

DICIDF- CFN PPP 3S0 SOMA DI)-35 

CCINNFCTCIR -HCl., CONT PIN 1 ,1 4 -MM - 0011 -07 GO 

CCINNI'CTCIR -OCF, CONT PIN 1 , I 4- MM- DOC ■ 02 OQ 

CONNFCTCIR -OCIF CUNT PIN I , 1 4- MM -DSC -07 GO 

CONNFCTCIP-OCL CONT PIN 1 , 14- MM- DSC, - 02 SO 

TNDUC I'Cm RF -Cl-I •HLD 1 111) OH 57, , 1 66DX , 30SI.G 

INDCICTCIR PF- IMF- MFD lOIIUH SZ , 1 66DX , SOSF.C 

TNDIICTCm WF -CFI'- MFI) lOllCIH S7, , 1 66DX , 30500 

INDUCTOR RF-CH- MI D lIlOCIU SZ , 1 66DX , 3G1M. O' 

I NDUO rCIR RF-CH-Ml.D,' 1 OOUH SZ , 1 66DX , 3OS1.0 

I 

INDIIOTOR RF- Oll- MIM) llllHilH SZ , 1 66DX , 3051.0 

TPANO;CSTOR PNP Gl TCI-39 PI,)«1U Fl'nOOMH'Z 

IPANOTOTCIR NPN HI TO-IG PD«36IIMU 

TRANSCOTOR NPN Gil TC)--1G PI)"=36IIMW 

TRANOIGTCIR NPN - Gi: rCI- 39 PD'-’-IW FT»M'i'lllMII'7 

IRANGCGTOR PNP PN3251 8T TO-tO PI)='360MU 



Mfr 

Code 



Mfr Part Number 



l?04HO 
I? 04 GO 
7;.-'l36 
20401) 
I'oiroo 

;.M34C)I) 

IMI4O0 

l.'04C)l) 

;.'0400 

iMnoi) 

I’ll 4 CIO 

;mi4C)I) 

20400 

72136 

20401) 

;mi4Iii) 
20400 
2H4C.!I) 
I? 04 Cl II 
20401) 

20401) 
21,140 1) 
IMVU'III 
28401) 
56209 

204 01) 
20400 
51.209 
204011 
20401) 

' 5 C. 2 Cl 9 
2040 1) 
2 04 Cl II 
56209 
20.400 

2040 0 

721 36 

0441 1 



2,041:10 
2040 0 
20401) 



'20400 
20400 
20 4 Oil 
l',»H40 1) 
21:14011 

204111) 
204011 
2040 0 
2l';l41':ll) 
2040 0 

204011 
2040 1) 
20400 
20400 

204011 

IM340I) 

20400 

20401) 

20400 

2040 II 

20400 
21:1400 
20400 
2040 0 
114713 



DO',-,) 6 9 -60 I) 03 

0160 --2 OSS 
II 16 IF- 21) 55 

DM 15F I? 4 1.103 II 0U91CR 
1)160 -3665 
' 01 6 II --22 36 

111 6 IF- 3 665 
in 60 --','.2 14 
0160-3665 
0l'60-22'36 
I) U,II-36(.S 

in 60 --52 14 , 

111 611-2055 
0160-2055 

1)111 SF 241 .1 II3I)I)WV1CP 
11160 - 366S 

I) n. 0-22 36 ■ 

0160 -3665 
I) 1 611- 5214 
in61F-3665 
1)1611- 2236 

01611-3665 
I) 160-5214 
0160-5214 
1)1611-5214 
1S0D106X901MIH2 

II 1611-41)04 
1) 160 -41)04 
151)1)1 06XVII2 0D;,’ 

1)160 -401:14 
lFUiO-41104 

1501)1 06X9II1MID2 

II I 60 ' 4 (10 4 
I) 1611 - 4004 
1501)1 II6X9II2 0D2 
0 160 -40 04 

0 160 ”40 04 

DM1SFS60,1'0'30()UI91T,P 
063UW1 040I,'W2 



111 60 -41)04 
HIM) -41104 
II 160 -4004 

in 6 0-0572 

1901-11 0'MF 
190 1 -11 050 



1 90 1-0 0F.il 
1901-0050 
1 901-0.050 
190 1 -00 SO 
1901-0376 

12S1 -0611 0 
12S1-061) 0 
12S 1 -060 0 
1251-0600 

9140 -0210 
914(1- (lino 
91 -«0 - 0210 
9140-021 0 
9140-0210 

9140-0 210 

1053- 0030 

1054- 0404 
1054-04114 
■10S4-0523 
2N3251 



See inlroiluctiori to this section 
’♦'Indicutc'S t'uctory selected vuIlk 











Table 6-3. Replaceable Parts 



Reference 

Designation 


HP Part 
Number 

I • 


c 

D 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


ASa6 


IB53-0007 


7 




TRANBIBTBR I'Nl' 2N32S1 MI IB- 113 l'I)=36imW 


04713 


2N3251 


Al''iQ7 


■lli)S4 0523 


4 




TRANBUHTBR NI'N Bl TB -39 PO'i'IW P.T^'^ISOMHZ 


2134130 


1(354-0523 


ASQfl 


1B54-0404 


0 




TRAN9THT0R Nf'N ! > f IB- IB l'M>-360hW 


213400 


1 (35 4-04 04 


A;“iQ9 


li;i54-0404 


0 




TRANBUmiR NBN Bl TB-IB P1)"'360MU 


2134130 


11354 040 4 


AfiQKI 


■lB53-fl03B 


4 




TRANB IBTBR PNP Bl 30-39 PI>‘=1U 1’ T-1 0 OBI 17 


2 04 13 0 


1 1353--0 0313 


A'.“iQl l ' ' 


t lil54-0 0 2.3 


9 


' 


TRANBISTDR NI'N SI TB1I3 Prr:360MW 


2134130 


1135 4-0 0 23 


A5l'4iy 


IBS 4 “0023 


9 




IRANBIBTBR NPN Bl TO- 1 B P0-360MW 


2I34H0 • 


1 1354- 0 023 


A15Q13 


1 <!153“0 0'3B 


4 




TRANBIBTBR PNP B l TO" 39 PO^lU r'l-tOOMH/ 


21.14130 


1135 3 --Oil 313 


A5I41'> 


1BS4-0404 


0 




IRANBIBTBR NI'N Bl TB-'IB l'i)'"36llhW 


2B4I3I) 


1I354-0404 , 


A!';iQlS 


11:154' 0404 


0 




TRANBIBTBR NrN Bl TO 1 B PO'=360MW 


2(3 4130 


1054-0404 


A5I41A 


1 B54" 11523 


4 




IRANBIBTBR NI'N Bl 113-39 PI):..)W FT = lS(lhH7 


2134(11) 


) 1354-0523 


A''M317 


1B53 0007 


7 




TRANBIBTBR PNP 2N32S1 B 1 I()"113 l'I)‘-360MW 


0 4713 


2N32'U 


ASIJIB 


1B53'' 01107 


7 




IRANHIHTBR PNP 2N3;:":. 1 BJ lO- lH PI)--'360MU 


0 4713 


2N.5251 


A5Q19 


1 B54- 0523 


4 




TRANBIBrOR NPN Bl Tn"-39 PO'-lU l-r=150MHZ 


2114130 


11354-0523 


A5U20 


1B54 - 0 404 


0 




TRANBI'BTDR NPN Bl 3(3-113 PO='360MU 


2134(31) 


) 1354-0 4114 


A!;.!Q2 1 ' 


1 B54“ 040 4 


0 




.TRANBIBTBR NI'N Bl Til- 113 PD'360MW 


2.13400 


IBS 4 0404 


A5Q22 . 


IBS 3-0 03B 


4 




TRANBIBTBR PNP BT. 113-39 PONU n = lllllMH7 


2(34131) 


) 1353-1)0 313 


A?.'iQ2^ ; 


IB S3- 0 0 07 


7 




IRANBIBTBR PNP 2M32S1 Bl 113-113 P I.)'-- 360MU 


0 47)3 


2N3251 


A5US^ 


IBS 3 "-no 1)7 


7 




TRANBIBTBR PNP 2N32S 1 BT Ul- 1 13 PD^^BBOMW 


0 4713 


2N3:.",.'i 1 


A'5Q25 


ltil53- 00 0? 


7 




TRANBTBT13R PNP 2N32S1 Bl IB-IO PI>'--360MU 


0 4713 


2N.3251 


A5Q2fi' 


IBS3-- 0 0 07. 


7 




IRANBI'BTBR PNP 2N32S 1 Bl, 1 B- 1 13 I'D'^'TBIIMU 


114713 


2N;<251 


A'5Q2'/ 


1 B',V3- 00 07 


7 




TRANBIBIBR PNP 2N32S1 Bl 1(3-18 l''D'--360MU 


0 4713 


BN'.'IBSl 


A!f.(42B 


1BS3 0 034 


0 


2 


IRANBIBTBR PNP BJ Ul- 1 13 P!):-360hW 


2 04 BO 


11353-0 034 


AV5Q2V 


1 BS3- 0 0 0 7 


7 




TRANBIBTBR PNP 2M32S1 Bl TCI- 113 PO'-TMIMW 


0 4713 


2N3251 


AE,«3t) 


1BS3-0 0 07 


7 




TRANB IBIBR PNP . 2N32S 1 Bl 1(3-1 13 l'I)=360hU 


1)4713 


2N32'.,i 1 


A5031 


1BS5-042.0 1 


2 


2 


IRANBIBTBR ,1-FI T' 2N4391 N CHAN I) -11(301': 


0 ( 1'.'95 


2N4391 


A&B32 


IBS 5 -0420 . 


2 




'IRANB'IBTBR ,1 1 T' T 2N439 1 N ,lllAN 0- MOOT: 


0 1 295 


2N439I 


ASQ33 


IB S3- 0007 


7 




IRANBIBTBR PNP 2N3251 Bl TII-113 PO'^IBOIIU 


0 4713 


2N3251 


A5('434 


IBS 3“ 00 34 


0 




TRANBIBIBR .PNP Bl TO-113 PI)-360MW 


20413 0 


TI353- I) 034 


Aai43::/ 


IB 53- 00 0 7 


7 




TRANBIBTBR PNP 2N3251 Bl IB- 1 13 P0-36III1U 


04713 


2N3251 


AtM43fi 


1BS3-0 0 07 


7 




TRANBIBIBR PNP 2N32S 1 131 TO- 113 PD'^360(1U 


0 4713 


2N'3;,'.'5 1 


Al'iR 1 i' 


07S7- 02B9 


2 


p 


WFBIBTBR r3,3l( 1% ,125U 1' TCPdl - 1 0 0 


19701 


■ MP4i:i/13 -T0 -1332-F 


, A5R2 


0fo9B“4442 


1 


1 


RFBUITBR 4,42l< 17. ,12SU C ri;-'0>-100 


24546 


C4 1/13-1 0 -4421 F 


' A5R3' ' 


0757-0416 


7 


1 


WP.B1BT13R Sn 17, ,12SU P Ti:;.:i () t ■ 1 (| tl 


24546 


r,4 -l/13-T0 -51 1R -F 


AHR4 ' 


07S7" 0401 


0 


1 0 


RIUTIBIBR 100' 17, ,12514 I- T(PM)t-100 


24546 


i; 4- 1/13 - I 0-101 - p 


A5R3 / 


0757-0440 


7 




RESISTOR 7..5K 1% ,125W F TC = 0+~100 


24546 


C4-.1/8-TO-7501-F 


At')R6' ' 


0757- 0444 


1 


1 


RP BIB TOR 12, IK ,12SW I' 'U:=i0>- 1 00 


24546 


(;',4 -t/l3 -10-l212- F 


A SR 7 


0757- 0394 


0 


4 


RPBIBTllR 51,1 17, ,12P3U P U','=0t 100 


24546 


C4 1/O-T0--51R1 -F 


a;:-rb 


0757- 0465 


6 




■RPlilBTBR lOOK 17. , ) 2SU P U'-IN -ti.I 0 0 


24546 


C4 1/13- TO-1 003 P 


■ A5R9 


0690-3150 


6 


2 


RPBIBTBR 2,;.V7I( \7.. , 1 25W P ID-lH-lOO 


24546 


l.',4-- l/B-T 0 -237 1 - F 


ASR 1 1) 


069B-31S5 


1 


4 


RPBIBIDR 4,64K I'K .12SU P UP- 0 ■> - 1 0 0 


;,’4 546 


t:4 1/l.l-T 0-4641 F 


A":iR 1 1 


0757- 02713 


9 


3 


RPBIBUIR I,7I31( 17, ,12514 P TB'-0> 100 


24546 


1:4 1/13-T0-17131 -F 


A5R12 


0757-0394 


0 




RPBIBTBR 51.1 17. ,125W P 1 1:''= 0 • 1 0 0 


;:’4546 


l;4-l/13- P0 -51R1- P 


A','.'iR13 


0757 0440 


7 


;i 


RPB.'IBIDR 7,5I( 17. ,125U P T(.P=(H 100 


24546 


(■,4-l/O-Tfl-7501-P 


A5R1-3 


0757 0417 


B 


4 


RPBIBTBR 562 17. ,U>5U P UUl't- 1 0 1) 


4 1 i A 


C4 1/B-T0-562R F 


ASR 1 5 


0757-04I7 


0 




RP.BIBUIR 562 17, . 1 25W P TiP'BPt- 1 0 0 


24546 


(::4- 1/0-TO-562.R-P 


Af-Rlt. 


1I69B- 0 0B4 


9. 


B 


RPBIBIBR 2.15K 1 '1 ,125W P U;.= 0>-1ll0 


24546 


(;:4-l/l3- TIP 2151 -P 


ASR 17 


0690- 00 B4 


9 




R p: b I B r n r 2 , 1 5 1 ( 1 7 , 1 2 5 w p 1 cpmi + -■ 100 


1'.'4546 


i;4 1/0-TO-2151-P 


ASR IB 


069B--31S.S 


1 




RPBIBTBR 4,64l( 17 ,12514 P 'I r,P=0 1 0 0 


;.'4',:i46 


t;4 I/O' lO- 4641 - P 


AWRIV 


0757- 10 94 


9 


1? 


RPBIBIBR 1.47K 17 ,125UP TCPMP* 100 


24546 


l.;4 1/0-TO-14VI-F 


ASR2R 


06913 " OOB4 


9 




RPB'fB'IBR 2 , 15,1( 17 ,12514 1' TI'.--TI * - 1 0 0 


24546 


C4- l/a-TO-2151 I" 


AV:»R21 


O690-OOB4 


9 




ROBiSTOR 2,t'SK.17 ,12514 P U;PM1*“100 


2454(1 


r,4' 1/0-T0-2151'"P 


ASR 22 


07S7--0460 


1 


s 


RP; B 1 13 ' 1.) H 6 1 . V K 1 7 , 1 2 5 W F UP»TI ■ J (1 0 


24546 


C4 1/13-T 0 -6192' P 


ASR 23 


0757-0424 


7 


1 


RMBIBTBR 1 , IK 17. ,125UP Ul-tP* 100 


24546 


(:;4"i/o-TO-iioi-p 


ASR2^ 


06913 “4 43 3 


0 


, 4 


RPBIBU!R;.,2,26I< 17 ,'125U P Ti:.--^0>- 1 00 


24546 


1,'.4- 1/13- rO-2261 -P 


ASR2S 


21 00-3273 


1 


3 . 


RPBnUCtlU'TWMR 2K 107 I',: BIOP-AO.T l -'IRN 


2(34130 


210 0 "3273 


A5R2B 


' II69H '4433 


0 




RP.B,IB1BR 5.,M.'.'6K 17 . I 25W P ' TIPM) i - 1 0 0 


:.'4546 


C:4- 1/13" Ml -226 I F 


AV,';R27 


0757- 0460 


1 




RPB'IB.TilR 61 ,,‘;K 17 ,121514 P T(T=0»-100 


24546 


BA- 1/O-TO -6192-P 


A5R2B 


07S7-0419 


0 


•» 


RPBUriBR 6131- 17 .12514 P TB'Mlc-lOO 


24546 


C4 - 1/0-TO-601R -P 


ASR 29 


0757- 0439 


4 


4 


RPBIBTBR 6,ll').'l(' 17 ,125U P Ti;=0 1 0 0 


24546 


i::4-1/O-T0 -6lltl -P 


ASR 30 


0757 •04,.3B 


3 


i’ , •'* 


RP'.BTB.’n.lR :5, r,i.,« ' 17. . 1 25W P TO’IM-IOO 

: > .111. 


24546 


B4 1/13- 1 0-5111 P 


ASR31 


06913-3417 


0 


■ 4 


'.HPBIIJTBr ' 2,3..7k l'7 , 5U P TC ''Tl >- 1 0 0 


21341:10 


0 6911-34 17 


ASR 32 


07S7-OBS6 


9 


! 4 


'. RPBUi'TOR :75l< )'l7 .' .'SM P TC'iTK- 1 0 0 


204(3 0 


0757-0 1356 


ASR 33 


0757-0346 


2 


' 13 


RPS'llnOIMO V7 ,T25W P 'UPUU-lOO 


24546 


B4 -l/O'-TO - lOR 0 -F 


ASR3'R 


07S7- 11346 


{:> 




. : RPiPlB'IBRCl.l) 17 ; I'P.SN P I BmlPt - 1 0 0 


24546 


B4 I/B-TO-IORO'F 


;A5R3Vj 


0690-3406 


5 


4 


RESIHTBR,' V,;, 3'31( ,17.'', 514 P TB ■" 0 + - 1 0 0 


2134130 


06913-3406 , " 


ASR36 


07S7- 0439 


4 




, RPlllB'IBfl 6.IUK': 17 , 12514 P T(,2-0'e-100 


24546 


1'.4- 1/(3- TO -6131 1 -r 


ASR 37 


0757-0431:1 


3 




: RPBIBTBR rj.m 17 ,I25U P UP-O'C-lOO 


2.4546 


B4- 1/8-T0-5111 -K 


ASR3B 


069B -3417 


B 




;. RPBIBTI'JR 23.:.7K. 17 ,5W P I CPMI • ■■■ 1 0 0 


213 400 


0 690-3417 


ASR 39 


0757-01356 


9 




i RPBIBTBR 75K, 17 , 5W P TBiUTe-100 


2134130 


0757-01356 


ASR 40 


0757-0346 


2 




' RPBIBTBR |0 :I7, ,125U P TP^Tl* 100 


24546 


i:;4-l/13" ITI-IORO -F 


ASH 41 


07‘57-0346 


2 




RPBIBTBR 1.0 17 .lil’SW F T(Bi”0+--10n 


2 4 '5 4 6 


B4- l/B-T 0--1 OR 0-P 


A5R42 


069B“341I6 


5 




RPBIBTBR 1.33K 17 ,5U P IDMH-IOO 


2(3400 


OP. 913- '34 06 


ASR 43 


0757-0442 


9 


4 


' RPBIBTBR lOK 17 .12514 P ■IC;:='0+-1 0 0 


24546 


B4-1/O-T0-UI02-F 


ASR 44 


0757-- 0442 


9 




RPBIBTBR lOK 17 ,125U P 30TI+-100 


24546 


B4 -l/8'-TO“1002" P 


ASR 45 ■ 


0757-0440 


7 




intTHBTPl? 7.SK XX F .TOM) * -1 00 

' 


24546 


B4 "1/0“TO';-7S01-P' 

' 



See introdviction to this sectiorV'l’or orderinKinformation 

*lndic;at»"s factory selected valiK' , ’ ^ 

6-15 














Table 6*3. Replaceable Parts 



Reference 

Designation 


HP Part 
Number 


c 

D 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 




II7A7 ■ 1) :'I94 


I) 




Rr'DIB IIlR A) , 1 17, .Ul'AUK T(,;.= (H^ ■ 1 0 0, 


R4’,:(4A 


C4- I/O-TO- AIRI-F 


. 


I) 7 07- II4AA 


A 




Rt:i)l AICiR III (IK 17 .lll'AU K I Cl ■■^ 1) ■» - 1 0 0 


IMA 46 


C4 ■l/8-T()-l(ll)3 'F 


AUMO 


llA'9l) -:,u All 


6 




RRDIBTHR H , 37K 17 .IH'AU F I'CAM) t ■ 1 (I (1 


R4A46 


IM- 170~TO-R3VI-F 


A',/IM9 


1) A 9 1)-, VI A A 


1 




RF!';:i H'lAR 4.A4K 17 , Kl'AlJ F TOUI-*- 1110 


R4A46 


L-t 1/a-T (1-4641 F 


A5R5() 


(1707- 11 ;?,7r:i 


9 




RFimiioR i,7Hi( 17 ,i;:)AW 1 ;n':i--(i t-1 (III 


IMA 46 


C4 1/O- rO ■ IVHI .-F 


AURl'/l 


1171(7 ■li;)94 


1) 




RFBIimiR A1 . 1 17 . U’AU F' I C- II t •• I. 0 0 ' 


R4A46 


C;4-17'4-l:0’-5lRl F ’ 


A'-'iHS;’! 


l)A'70-31 .)A 


n 


1 


RFOnUIIR I7,l)l( 17 .U’AIJ F I (V-MI * 1 () () 


;,.'4A46 


(.:4 17a-'T(l-lVHR-F 


AIiRTi.l 


II7A7- 1)417 


1) 




RFAIH'MiR AA;,:' 17 „i;''AU F 1 (,:.•• (1 »■■ 1 (1 0 


IMA46 


(M ^ 17H:-T (1 -56RIV F 


A'.'iR'o'l 


11707- II 4 ) 7 


H 




RFHIHUIR AAF’ 17 , 1 1)'5W F ■rCi'MIt 100 


R4’,:(46 


IM',-1/I3-T0-A6RR'F 


a;,.rivo 


II A 91) 1)111)4 


9 




Rt.irUUOR ;:',IAI( 17 . IF'AW 1 I i:=ll t •• I (1 II 


R4A46 


(M‘'170-T() -21A1 F 


A'jRI'iA 


1IA'7H- (Killil 


9 




RFHIDKIR H, lAK 17 . IIJSW F 111 = 0* 100 


;M'..(46 


(M-t/O-'IO-RlAl-r ■ 


A!/R :/■/ 


IIA90- '31 A',( 


1 




RFlilll'KlR 4.A4K 17 , 1 1'AU F 1 11= ()■* - 1 II 0 


;MA46 


C;/, .. ■)/(:!-, I (),.,/|Ml F 


A'lR'jU 


11707 - 1 1194 


9 




R|-BII)'II)R 1.47K 17 .IF'AU '' T(1 = 0 t - 1 1) 0 


R4A46 


(M- l/H-rO -1 V/l 'F ' 


AI/lUiV 


IIA9II-I) (III 4 


9 




RFHlAiriR ;:',iAi< I7 , U'AW F ■F(::=(i*-ioo 


IMA 46 


(MM/(1-I()’R)A) F 


A OR AO 


II A ‘(’ll- 1) 111)4 


9 




Rl:!ll H'lOR I) , ll'lK 17 , 1 HAl-J F T(l = (l t-100 


;M'.':I46 


C4 '^ l/0-'|:ll "RlAI -F 


A OR A : 


II7A7' (I4AII 


1 




RFFinirOR AI.9K 17 .IF’AW F 1 1::-= !)>•■■ 1 0 0 


R4A46 


(M^^ l/(3-T(l^ ^6l9R -i: 


AliRA? 


II 7 A 7- ■ 11317 


7 


1 


RFl'clM'IIIR 1. 33R. 17 .IHAU F 1 (Ir-ll t ■ 1 0 0 


R4A46 


C4' 1 /'«]■■' 10- IV.V) F 


aora;-! 


l)A9l)-4433 


0 




RF!) Ill KIR ;v;.'AI( 17 , 1 1’AW F Fri-O ■ 1 II II 


IMA 46 


(M^ 1/IJ-'I0-RR6 1-F / 


A0RA'» 


- ■ ;■’ ! llll-3:.'73 


1 




RFlil I(■1IIR -IRMR ;’l< 107 H A 1 I>F^ A1),T 1-IRN 


R 11401) 


R10(I-3R73 


A'.’.RA';, 


II A, 9 13- 4433 


(1 




RFBIHII'IR I’.F'AK 17 .IFll'iU F 1 Oil *■ - 1 0 0 


R4A46 


lM^17H-l(l-RR6l'r,'' 


Al'OiAA 


1)71(7 • 1)4 A II 


1 




Rl. BIAIIlR Al.'.'K 17 . 1 ;"AW F l(l=(H-100 


;,'4A46 


(M^^l/O- Ml" 6191' ■I-.' 


A',;/RA7 


11707 - 1)4 1 


II 




RFBIBIHR AFII 17 .IHAU F I r,.= 0> ■■ 1 0 0 


R4A46 


(.',4'- 17()-'ni- MIIR^'F 


AV/RAU 


II7A7-II439 


4 




RFiDB'KlR A.HIK 17 , I I'AW F I (1= ((■t ■■ 1 (1 II 


R4A46 


(,;4 ' IVD- r0'6Hll )F 


AV.'iRAV 


l)707v II 4 3 II 


3 




RFHIBTCIR A. 1 IK 17 , K)AU F I (1= IF* • 1 0 0 


R4A46 


(M •1/0" ro -A 1 1 r-F 


AOR70 


II A 90 •■34)7 


1) 




RFBIlirijR ;.'3,7K 17 .Aid F 'IC. (It - 10 0 


I '04(1(1 


()F9()--341V 


A OR 71 


l)707-l)()l:iA 


9 




RFBIBITIR 70K 17 , AW F i 11 = 11 i I 0 0 


R040II 


(l'/A'/-(IHA6 


AORVa 


1)71 (7' II 34 A 






RnUFFUIR 1 (1 17 , IF'I(W F 1IO-- IM ■ Kill 


;,’4A4/:( 


C:4 - 1/H'^ 1 (I- lORO ■ )• 


AOR7;>i 


II707-II34A 






RFBIimiR 10 17 ,i;.)AU F TC (1 1- ■■ 1 0 0 


R4A46 


(,;4^ 1/0-10 - tOROF 


AAR 7 ■I 


II A 91) -34 II A 






RF!)H;|F/R I ,33K 17 , AW 1 '( (1- (1 t ■ ■ 1 0 0 


RO4H0 


(I69H-3406 


. A'AR7Vi 


11707- 1)439 


4 




RFimimR A, OIK 17 ,'i;:'AW f ir,:=o * -i on 


R4A46 


IM-l/H''r0’-6Hl 1 ■F 


AAR 7 A 


II7A7' 1)431:1 


3 




RFHl'O'KlR A.llK 17 ,i;."l:(W F 1 11= (I l■•• 1 0 0 


R4A46 


C4- l/H-TO-Ain F 


A":iR77 


(IA90-'34I7 


I) 




RIlBFimiR 03,71( 17 , AldF I (AM) t- 1 00 


I’ll 4(1(1 


069O^'34l7 '■ 


A;,.R7lil 


II7A7- lUIAA 


9 




RFOlBIFiR '/AK 17 ,,AW 1 1 ( AMI i ■■ 1 0 0 


■ '040 0 


()7A7-(IHA6 


A 7 V 


l)7'07 - II34A 


2 




RFBIB'IOR 10 17 , 1 ::>AU F 1 CAM) * - 1 (1 0 


R4A46 


04 ^ l/H-IO- lIlRlI-F 


AAR nil 


II7A7 II34A 






RFOTAiriR 10 17, .IF’AW F 1 (;= ll t ■■■ 1 1| () 


I.MA46 


IM' 1/H- 111- lORO, 1' 


AI'./RII 1 


(IA9B- 34IIA 


A 




RFB TB'IIIR 1. 33K 17, . 5U F '1(1= 0 e- 1 () (| 


RF14O0 


(169(1-3406 


AI'/RI'i;;' 


II7A7 ■ II4III 


0 




RFAimHR 10 0 17 , 1 RAW 1 T(A0t-l()|| 


R4546 


(M.^M/O^ 10-1 111 F 


AOiRI.V.'i 


1)7 111 7- II 4 111 


0 




RF.B1 BIHR 1110 17, .K’AW F TCAMI t 1(10 


R4A46 


IM’M/n-TlI^ 1 01 • F 


AAR 1)4 


1)71(7 1)41)1 


0 




RFHIBTFiR 111,0 17, , I F'AW F 1 1 AMI i - 1 0 II 


IMA46 


IM ^ l/O' l (1-1(1) I- 


AlORBA 


07 07- (141)1 


0 




priiUBTOP too \'i , f nui 

(• 


R4A46 


04 1/H-TII 101 , F 


AAR HA 


1171.7- (1411 1 


II 




RFBiBroR mil 17, ,i;;’A(d f iciMii-ioo 


IMA46 


(M-l/H-IO-lOl F 


A";iRH7 


(171117 0 41)1 


0 




RFBIBIHR 10(1 17 , 1 (.'Aid F 1 CAMI t - 1 1| (1 


R4A46 


(M- 1/0-1 (I - nil I 


AAR III) 


07A7 •■ (14 111 


0 




RFI.ilBTHR nil) 17, , 1 RAW F 'UA' II t -1 1) 1) 


R4546 


IM - i/(v ro-ioi I” 


AORHV 


07 A 7 ■040 1 


0 




RFBIBIHR 10 0 17 .IR'.'iW F •UA: |I t - 1 1)0 


R4A46 


(M- l/O-IO ■■■1 III • F 


AAR 9 II 


i)7\,7 - 0 4 AO 


1 




RFBIBIHR A1,'U( 17 , 1 RAW F 1 OMIt ■ 1 (1 II 


;,’4A46 


04 I/O' 'I II” 61 9;.’ 1 


A OR 91 


;,?) ()()■ 1709 


4 


1 


RFBIBIHR IRMR I'K A7, WW B 1 OF. -AII.I 1-IRM 


R0400 


Rl 0 0 ■■ 17A9 


AAR9y 


(IA9I)- ODI'A 


3 


;.■’ 


RFBIBIHR DRAK 17, , 1 RAW F riMin^ 100 


R0400 


()690-OOR6 ' 


AOH9>) 


(IA90 (:)(J9A 


3 




RFBIBIHR (ll'.'AK 17 ,1RAW F 1 ('AMI 1 1110 


RO4H0 


(I690-H0R6 


AAR 94 


1)7 A 7 0 4 AO 


7 


J> 


RFBIBIHR ','.il,lK 17 IRAW F 1 l.l-MIt- 1 0 IF 


;M',;-46 


(M- l/D- IO-A) II’- F 


ASR9A 


07 ''(7 1)4 AH 


7 




RFBIHTHR A 1 , 1 K 17, ,1RAW F 1 (A,M) *■ - 1 0 (I 


R4A46 


CM-r/O- rO -Al IR' F 


AAR 9 A 


07A7. 0 4 0 1 


1) 




RklllBIHR 1(10 17 , i;.’Ald F 1 C • 0 l- 1 0 (1 


IMA 46 


04' 1/0- 10 1(1 I F 


Ai:'iR97 


0707 -044(1 


7 




RFBIBIHR 7, All 17, , 1 RAW F 1 (AMM ■■ 1 0 0 , 


IMA 46 


04 ’ 1/0-ri) -7A1)I • F 


AAR 91:1 


071(7 0 44;:’ 


9 




RFBIIFIHR IIIK 17, , 1 ;.",'( W F 1 1'AM) i • 1 (1 0 


IMA 46 


(M l/U-'F I)•■11I0;,' F 


A OR 9 9 


(1707- 044;.' 


9 




RFBIBIHR lOK 17, , IRAW F IIAMIt - 1(10 


i'.'4A46 


04- 1/O-TO-' IIIOR-I" 


AAR 1 0 II 


;'l 0 () ■ 3H73 


1 




RFB 1 imOF- IRMR A’K 107 Cl B 1 OF, • HIM 1- IRId 


R 040(1 


Rl IIO-3R'/3 


A OR 1 (1 1 


IIA91:I^ ((3A0 ■ 


A 


j 1 


RFBIBIHR lOK ,17, ,1RAW F l(A.KIt RA 


R0400 


0690-6361) 


AAR 1 III:’ 


IIA90-A3A1) 


A 




RFBIBKOI 1 OK , 17, , IRAW , 1 FA- II t- ;,,'A 


I '13411 0 


11690-636(1 


AORIIIH 


(IA9 9- l);.’7;’ 


9 


1 


RF. BIB I HR VAK , 1 7 , 1 RAW F' Il'AMli-RA 


; '040(1 


06‘.’9- (IR7R 


AARI 1)4' 


II A9D- 1)1)94 


l.'» 


1 


RFBIBIHR F'91K ,17, ,1RAW 1" FFAMI i -F'A 


R(j40(l 


1)690-0094 


A OR 1 II A 


(IA9(.I“ AAl’II 


I 


1 


RFBIBFHR lAOK ,17, ,i;.?AWF lOIH ■■;",:; 


R 1:1 4 01) 


0691I- 66R0 


AAR 1 II A 
AOR1II7 


07A7^ 0;,"I:I9 






NF) F ABB 1 UNI I) ' 

RFBIBIHR 13,3I( 17,' .IRAW F FFAMIt ■• 1 (| (| 


19 '70 1 


MIMI,;i/l)-| 1I-133KM 


AAR 11)1) 


I’tOO^ 33 AO 


i'( 


1 


RFimilHR-IRMR ROO 1117 U 111 OF- AO, 1 1-FRN 


R040U 


21 ('ll) -IlOAII 


AORl 1)9 


07A7-04;.';,' 


A 


i 


RFBIBIHR 909 17, , 1 'RAW F Tl.AMFt- 1 (1 (1 


R4A46 


(.',4 -t/0-T(l - ^O'dR F 


AAR 1 1 II 


II7A7-- (i;;'7i:i 


9 




RIVBIBTFIR I.VHK 17 ,1RAW F 1 (AMI t - 1 () II 


' ;.M'.:'(46 


(;,4-l/0-MI - 1701 F 


A 'OR 1 1 1 


;:i 100 ’ 33A3 


l.l 


1 


RFBIBIHR-IRMR ROK 107, U B 1 OF -AO.I 1-IRN 


RIM 01) 


21(1(1-3353 ■' 


A'OR 1 1 ;■.! 


Il7ti7-(I4A;,' 


3 


I 


RFBIBIHR VAK 17, ,IRAW F T (>M) ■) - 1 II II 


R4A46 


CM- 1/0"IO-7AOR--F 


AORini 


;.)l(ll)■■■33A^ 


A 


1 


RFBIHTHlF-rRMR ADO 1117 C Sl.OF-AO.I 1-TRN 


RF)40I) 


’2.1()(l-33'5t 


AAR 114 


07A7-(I4;;’I) 


3 


1 


R e: b :i B r o r v a o 17 ,1 r a u f f f; ■,- 0 ■► • ■ 1 0 0 


IMS 4 6 


(M-1/O-T0-7A1 ■r 


A ‘OR 1 1 A 


l)A9('l -AlA'^ 


3 




RFBIBFOR 19,f(K 17, , IRAW F rO=(l>-10(| 


R4A46 


(M- l/O-TO ■ 196R r 


AAR 1 1 A 


l)A9|;i-34A7 


A 


;> 


R FBI or HR 316K 17 ,1RAW F' 1 (;«.' (Ft -1 1) 0 


;,'F)4B0 


(l6yQ-3457 


AOR 1 1 7 


(IA9(;l -3157 


3 




RFBIBIHR 19, HR 17, . 1,::.I'.’(W F' TFMHH - 1 (1 (1 


R4A46 


(M- I/O- TO- 196R- 1- ’ 


AAR 1 1 1) 


IIA9U-34A7 


A 




.RFBIBIHR 3U.K 17 ,1RAW F FIAMI^t- 1 111) 


RI)4FI0 


(I69Q--;54A7 " 


AOR 119 


069D - ;VISi 
1 


7 


1 


REBIBFOR R,0'7|< 17, ,1R5W F rr.=.(l t- 1 0 0 


R4A46 


(;;4- l/0 -TO -Rl:l71,-F , ' 












6-16 



S(!(? introduction to this section Cor ordering information 
^Indicates factory s(*lectcd value 















\'Vv 'v’’v v' 

v\:\ ' '\: " ;V' :\ ■ 

>'.• • M, \ \ ', 'I' .'VI, \ 



?vv,'. 'v’’y\ 



Reference 

Designation 



HP Part c 
Number d ” 



Asm 


031.1) - 0535 


A5TP2 


: 03M)-0535 


A5TP3 


0:!U;.0“0535 


A5TP4 


0360-0535 


A5TP5 


,, 0360-0535 


A5TP6 


, ' 0 '360 "' 0535 


AS TP 7 


;; T.'(360“ 0535 


A 5 in 


1026--0417 


AHUl) 


tci;Mi-"2:;i57 


A5U3 


1 OP 6"' 0 092 


ASU4 


It;l26-O450 



1 t) 7 M 



120 0 - oiy;)i 
i:..'05 ■oor.j 

MHO- 0 073 
1600 0A41 
4040-0753 

69f.O' 0079 





Table 6-3. Replaceable Parts 



Description 



Ti:-|)hi:NAi, TiisVr iMii.Ni Ri;:n 

TKRMINPil. IMIINT I'Hn 

TK.KHIMftl. TOlilr l>(HNI I'CB 
ri='NH;iN6L IIZST IMIINT IM'.H 
TEWMINUM.. TEtiT rMlINI FM:B 

TFHMINAI,. TEBT I’lUNT |■M:;Il 
TEWMINftI, TI-HT IMIINT ECU , 

ic; Bwrn;H anu; niiad ia-dii'm:; pki:; 

IT,; BTU CMOS TO IB DH9W HI.'X 
:ic; ■ :> Ahi' Bf, DUAL TCI -99 i''K(;; 
it; op ahp tct-99 piu; 

I)I()DT"/NH INtlPl 6. PM 57. DU 7 P1)'-,4U 

AT. hIBi;i::i LANLOUB PAIUB 

TNBIITATDR- XBTH I>AP-(,T.. 

IIPAT HI NK Bl';i... TO 5/TU -39 PS 
PIN-IMILL , OC.::'- IN' Dl A . 25 • I N- I, B BL" CTJ 
HTAMPING -BHB HI I I F D - AMP 1. 1 1 .1 IT 
ITXTH-PC BI) BPN POLYC; , OM.'' B )■■■ 1 1 IKNH 

BDK HD TTIO , 1 ITZ-F ■ -HCIU';, NYC, 



pi,,T.ic;"i'ini.. 




introduction to this st'ction for orderini; information 
' ’•'I ndicutc's factory solectc'd value 

















Table 6-3. Replaceable Parts 



Reference 

Designation 


HP Part 
Number 


C 

D 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


M< 


liB5AV-A(l(l (in 


V 


.' ■ ■) 


veil. TABC I'BWCN BIIBI'I, Y ABBChBI. Y 


;.'.'.i:i4B0 


OB'.:,AV'''ViO(MI5 


MA'A 


OlBU-OHl 


2 


,5 


C AN AC :i I BN, " CXI) , I:, (1 t it'' 'i'7';i- 1 0 '/ 0 VOC AC 


',4M,n':lV 


',’1()I)'306C0M()I)DV 




II Ml (1-014 ) 


V 




cANAcnciN "Fxi> rioup''*'7s-i OX novDi:; ac. 


liifcvnv 


3(IDMI)6(;;()5(IDI)V 


A6C;< 


0 1 CO" 1) 1 4 1 


V 




CANAC; ri'BN -CXI) h'ilini' I'7'A ' lOZ SIIVDC; AL 


'ciAVBV 


;'M)).)',:I06B0S()I.>DV 


e/in-i ■ 


11 1 A0-:^6Alv, 


V 




CAI'AIM'IBR "CXI) ,01111" IBO V07, BOOVOC: I'.CN 


2B'4B I) 


()M,1)""'3A6B 




0 1 All - 4V97 


5 




CANAC JTBN -CXl) , OVaUC ♦BO - VOZ lOOUDC CNN 


::iAV(;)V 


C0V3l'''101l'IV,V','5/MVV''-i;i)ll 


,«AAi'e ‘ 


II 1 A o-^vvy 


5 




CANAC'ITBN " Cid) , OVVlIC 'HIO' V07. lOOUOC CCN 


MAl'IBV 


COV'TCl 0M1VV3'7i1VV" CDII 


A6C7 ; 


,l.'l All" 40 B 4 


0 


' 1. ' 


CANAC:ni:iN'"i'''xi) , uic 't -voz novDC i::i:n 


Vn4B0 


■111/:, 0 "40114 




0 170- 0040 


V 


1 


CANAC l: MlN'- rXI) ,II47IIC 'i- lO'Z VIlOVDC NBI YC 


M6VCIV 


VVVP473VV 


A6i;:v 


II I A(l-4lini 


V 




CANAC i 1 BN "CXI) ,(I1BC l VO'Z 4KVI)C 


V 1:14110 


01 All '411',-M 


am; Ml 


1) 1 Al)'4lir,l 


V 


HI 


CANACriOH ■ CXI) .IIIBC l -'VO')!; 4I<U'IH: 


VB4BD 


0 1 /,(l-4in'.',l 


A60j 


0 1 AO- 0 1 a;;; 


5 




C AN AC ri BN 'CXI) , ICVI.IC "i 1 O'Z VIIOUDC NBI, Yl- 


VII 411 0 


OlAII "IIIAV 


am:;i y 


(1 1 AO" IIAB4 


A 




CANAC miN "CXI) looiiNC i-vir/i: okvix:: 


;'B4B() 


0 1 A (M)AI)4 


A At; 1 


11 1 BO-OVAV 






CANAC I IBN '"I' XI) nirn-iO lOZ ibiivdc ac 


I'lM.'IIV 


30 Dim:,C1'..',()HAV 


A 6 i 1 ) n 


0 1 AII-0AB4 


A 




CANACri'BN 'CXI) IIIOONC '»''V0'X. ■4l<VI)C 


VII -4 111) 


DM, 0 IIAB4 


A AC 1 ',;i 


111 All "^OSl 


V 




CANACmiN C XI) ' ,011.11 I'-'VO'Z 4HVI)C 


VB4I10 


01 A 0'"4m,M 


A AC 1 A 


0 Mill" OVAV 


I'i 




CANAC I 'IBN' I XI) I IIC'^',■|0 "' 1 (17, 1’„)I|UI)C: AL, 


'.'.ifaV'llV 


, 3(11)1 mYCMSOBAV 


AAC17 ' 


0 1 All~',1AA;':i 


V 




CANAC riBN '-CXI) .01 III' I'BO ' VOZ liillOVDC Cl' N 


V 11 4110 


01 AO 3 A A 5 


am: 1 1:1 


OlAII ■IIAB4 


A 




CANAC riBNrCXl) IIIOONC 'I'VII'Z '1I(V1)(,; 


V 11 4 111) 


01 A O-OAIMl 


AACI9 


0 1 All" DAB 4 


A 




CANAC VI BN -CXI) IIUIONC t-VOZ 4I(VI.)C 


VII 4110 


0 1 All ' 0 All 4 


AAc:;.’(r 


IMA 0 4 Ill'll 






CANACVIBN' I'XI) ,0ll,iC l "V07. 4I(V()C, 


VII 4 111) 


1)1 A0“4I)'„,I 


AACI! 1 


IVOl ■ (lll':i 0 


Z 


4 


1)1111)1" "BWi rCl'ICNC BOV VOOMA VBB l)B"-3S 


VII 4 BO 


IVOl 'OOMII 


AACWy 


IV II 1 "11 mill 


'3 




1)1 BOr.BIVr ICICI MB BOV VOOMA VUB DIV '.C.i 


V 04 111) 


IVll) -00',:, 0 




1 voi"(i(i:,.'B '' 




1 1 


DCB'OI':; "NUN NEC! 41)00 7'30MA DB -VV 


VII 4110 


ivri'OnvB 


AACIM 


1 VII I ■ (lOVB 


‘j 




DIB 1)1: NUN in: Cl 401)0 7','", DMA DB-VV 


VB4B0 


1 viri '■ODVi'i 


AACH5 


IV 111 "0 0 VB 






DCBDC' -NUN NCCI 401)0 V'.'.'iOMA DB W 


VB4I10 


1 VI) 1 "OOVB 


AAC.KA 


' IVll ) ■ (lOl'ill 


3 




DIBDI'.' cum I'CINI,; BOO VOOMA VKB DCK.V,:’, 


VII 4111) 


IVll I'll DM) 


AACHV 


1 VII 1 "0 (H'io 


:s 




DIBDC BUITCll'lNC BOO VOOMA VHH DB-.V:, 


VB4I10 


ivoi'-oinni 


A A CUB 


1 VI) ^ ■1)I)VB 






D.m()l':,' NUN NCCT 4000 7!',i(lMA DIC VV 


VI14BI) 


1 VII I " (1 OVB 


AACK9 


IV 111- 11 OVB 


I'j 




D'll'.IDI: "NUN NCCT 4000 7',viOMA DCC VV 


VII 4 110 


IVO 1 "OOVB 


AACR ) 1) 


IVll Ml) DVB 


s 




DIBDC NUN NCC'I 40110 7',;, DMA DB- VV 


VB4I1I) 


1 VO I'll OVB 


AACI'i t 1 


IVIIJ 111) VII 


l.’t 




DIBDC "NUN NCCT 4000 71MIMA DB-VV 


VB 4110 


IV (110 OVB 


A6I a 1 y 


IVll ) ■oo;'B 


'l » 




d:iboc NUN Ni,'i:.'i 411110 v;,iima di,c vv 


V 1)4 111) 


IV 1)1 " II DVB 


AACII 1 A 


IVll I " OOVB 






DIBDC'NUN NCCT 4000 7B0MA DB- VV 


;ni4iiii 


IVll 1 "IIIIVB 


AACWM 


1 VIII "I) OVB 


I'i 




Dim, 4 NUN NCCI 4000 V'.iOMA DB- VV 


VB4I1 1) 


IV 111 -II OVB 


AACUl'A 


IVll 1 IIIIVB 






DIBDC "NUN NCCT 4IMI0 7B0MA DB-VV 


VB4nO 


I VI) 1' OOVB 


AM' 1 


;,'ri O' 1)011 1 


1:1 


1 


IBM: I A VBOO BID l.VBX.;",, BC 


7 MV I n 


,3 IV DIM 


A A. 11 








NOT A'NIIBNC.T) 






AA.i;',' 


);''1,1 4ABV 


A 


I 


CBUMI C: IBN 3 N 1 N M NBIM 1 tl’C 


;'(i4i,)i) 


i;.'C',l-;4AI1V 


Aci ) /, 


l,:.',':.,! O/ilA 


:;i 


1 


CBNNCCTBN 7 NIN M NIIB'I .TYNC 


,'1141111 


IV'.'',I"4'31A 


AM 1 


VI 41)' 0171 


3 




im)iii, I'BN in 1 II' Ml 1) "40IIH 1 .17, .I'Vbdx , vcbi c 


;'ii4iio 


'■■'1 4 O'- II I 7 1 


A.'il.;' 


V 1 41) (I 1 1 


3 




IMDIICIBN in -CII-MU) 41)1111 MIX , VM)X , VABI C 


ViMIBII 


VI 4(1 017) 


AAI. .'i 


V 1 4(1' (1 1 VV 


1 


1 


I NDIliriiR in I II' MID V:.'0 I,i|1 '.,Z ,'1AM)X,,',IH,I c 


;''B4iii) 


V 1 41) 111 


A 1 


OnnAV (ID Dll A 


4 


1 


in: AC BIWK ITIBII oni TAI':',T, 


viMimi 


IUr.',,',V'- 0 (Ml II A 


AABI 


1 BI/4 III'1 1 II 


7 


1 


INAWBI'.IBN BNIJ VNMIV7 'M IB 3 I’D' IB.IU 


11 4713 


2NI',i:i77 


A<;iU;’ 


11:)',':, 4- 0 41)4 


II 


1 


TNANBl'iTBN MNN Bl TB 1 B 1 I)*: MMIMU 


viiniii 


Ml", 4 " 040 4 


AAU.r 


Miii4" o;w, I 


B 


1 


INANB'MMBN M'U VIMiVIlV Ml I'll' I'Dm.I.I 


ll 47 1 


I'Nnv.iy 


A/:iH 1 


oy'.'jV 0V7V 


II 


1 


NCBIBCBN 3, MiK 1',';, , 1 VIMJ 1 II'I'MI i 1 OH 


V4',',4i, 


C4' 17B"'M' .MM C 


A A IK.' 


IIAVB' II0II4 


IH 




NC';:) i:i IBN v , ii'.k i z , i ?',,w r i C"- im - i no 


V 4 1,41, 


(,:4 MB 1 11 I'l',) C. 


A AIM, 


(I7',.i7 0 1 Vf 


II 




NCM I.M'IIN I.IM \X ,'.'/U \- IT,::: (Ml on 


VIMIBO 


07'.') 7 " 0 13 V 


AAU >\ 


I’ I II II" ;niA) 


U 




in IMMIBN INMN ',00l< 1 OX C !i'IDC -AD,l 17-INN 


0 1 1 1 


4, 3 I’M 04 


AAICj 


07',;i7' ll4iV,', 


M 


,1 


NI'HMMBN lOOK IX .IV'.MJ C ICMIt- Mill 


V4M,4l, 


i:;4 ' 1 7B " I 010 03 ' C 


A AN A 


07li7 II4A1, 


A 




NCMMiIBN MMIN IX ,IV1,U 1 M,C, 0 > - I II 0 


V4',')46 


(::4' 17B III 1003 T 


AANV 


l)AB,V MCA':, 


1 


1 


in- MMcmN VVM MX u cc; n;,i: "VOii/hvoii 


II 1 MM , 


r,;i.i,’VAi',’, 


AANB 


071,7 1)4111 


0 


1 


NCMMITBN inn IX ,1V',,U C TCMM'"MIO 


:'>4M4A 


1,4 "1 711 "1 II' Mil I 


AANV 


OAVll' 31 AV 


. 1) 


1 


i: 


V4’,,,4B 


C4 ' 1711 "'TO 4/,4V" r- 


A AN 1 (1 


IIAVB ■ ,<411 4 


3 


I 


NCMIT.'IBN 3B'3 IX , BU T 1 CMI i - 1 II 1) 


:> 11 ''1110 


IIA''I1''34 0 4 


AmN 1 1 


07'A7' (IV BO 




. 1 


NCM'IMIBN IK IX , 1 V U t TI.'."I)>'"1 III) 


V4M4A 


C4 "MB' TO' IOOl T, 


A AN 1 


IIAVB B7'37 


It 


1 


in iCIBIBN IIIIIK :,X ,V',,U I.C 1C::.: '4l)ll,M||illl 


1141111 


0AVI1"B73'7 


A. AN 1 


HAW' iivni 


V 


1 


in.'.'-'CMIIBN ',:,,M( IVX ,V'.4W CC I C,::, - 40 (1 7 i-7 0 0 


VB4B0 


OAVVINXMl 


A AN 1 


OAVV 111 A7 


I 


. 1 


NHCI !:,IBN VOM C.'X, )W C K': IM' VIM) 


VB4tlD 


DAVVII1A7 


AANl', 


(IAB7 :VM 1 


0 




NCMMIIBN '..IVOK MIX , I'iU (.ll,; ICMMBBV 


(11 1 V,1 


1,'T13V41 


A AN 1 A 


OAVV 0743 


V 


ri' 


NCCM.ICiN Mill MX . V'„,W i: C IC:' -40 0 X-M, IM) 


VIM 110 


DAVV'"t)74;3 


AANl 7 


0 AVB " 31',:,V 




1 


NCMMITBN VB.IK IX ,1V',4U 1 1 C,:"0't - - 1 0 0 


V4',“I46 


C4 1711- Ml ' VAIV 1' 


A AN 1 111 


VI 0 0- '.nil ',4 


A 


I 


NCI.CIMIBN" INMN 'M||( MIX C B 1 D|: - AD.I 17 TNN 


OVl 1 1 


4:M’nii'3 


AANIV 


OAVV' 074,'S 


V 




NC'VISTBN Mill ',.',X .V5U Cl,: n",:'::"40 0/M',l)l| 


VII 4B0 


OAVV" 074,3 


A AN, VII 


OAVV" 074'3 


V 




NIMIMIBN M:l(l !',X , VT,U I.C TC '"41) 0 / i M) 0 


V 11411 1) 


DAW" (1743 


AANV 1 


OAB',1' 1 OA',;, 


7 




NCBM'MBN HIM MX .VMUCC I C::: ■ VII 0 7 H 1 0 II 


ll 1 1 1 


CBIOA',3 


AANV;,' 


OAVV ' 074'3 


V 




in il'l MTBN M:IO 1,X ,V!r,U Ci:: 'IC': 4007 M,,()II 


:,'ti4Bii 


OAVV" 0743 


AARV.'^ 


OAVO "BVc.B 


'.1 


1 


NCMI'HTBN Mill MX , VMU CC TC::: ''40 0 X-MM) (1 


VIMIBO 


IIAVB 'B7AB 


AANVn 


IIAIKV 1 om'i 




' » 


NIM'iMVI'NN 10 MX .VI,U CC TC': - 40 07 V,',|) 0 


1) 1 1 ) 


CIilOIN.:) 


AANV5 


0AB7- :SV41 


11 




NCi'M MTBN ;5V0K MIX ,MU CC IC': |MI;IBV 


0 1 1 V 1 


CB3V41 









See introdu(;ti(jn to this stM'lion I'or ordering in foniiation , 
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Table 6-3. Replaceable Parts 



HP Part 
Number 



D Qty 



Description 



Mfr Part Number 



II6V9' 

() 7 ^i 7 -n^ 6 S 
HAW" II 17 a 
;:m (HI' 

(lAVV-IIHK) 

HAW"' 07 A ','5 
0699 '(1743 
II AO.?™ HI a::. 

0699 -II 7 a;? 

iiAO'^™ 1 0 na 



(1 3 A (I™ oaaa 
II3A0" 0S3K 
(1 3 A II" 11335 
(I3AII ' (1335 

II 3 A II" (1335 



IWl’fc- (I 1 A7 

19III'' - II (Ktl 
1900" 3393 
:,'U(I- II (I I II 
I ' M II II (I I 8 
I 9110 " 339 A 

IVlia™ (1 173 
19(10- II A AO 
19113" II I 97 



13(1(1" (I (I A3 
I 3 II (I '" (1 1101 
I 3.0(1 " (I I 73 
1303'- II 093 



lAOII" 0 073 
3 11 O'" II 3 A9 
330 O'" mil 
3 360 " (1 II 09 
331 II" 0399 

3300 "0(11 
A II A II' 073 A 
A (I A II " OAV.IA 
IIII5A9 "'0 0 (I ) 0 

0O3A9 " Aim 0(,. 



lU'HIO rOH 60 0 3/i ,3314 nc; TC;" "Alio/ Kill (I 

inHiilHTOO KKIK 17, ,13514 I" TC'-'Hl't 10(1 

DFOIRTOH 3M 37 JU 0 TC« 0'*~ 

' m-: 3 iH'n;iii"-TivHi(' in 307 c r,;:ir/i - ao.i I' To'N 

KCOiO'IOU 5,3H 37 1U C TCMM 330 




IH'OIOTCm 6011 57 ,3514 CC TC'.''- •■•■Allfl/ *'6(I0 

lU. OIO I OH 600 V,)7 ,3314 l.i: 11;'' AO II /'t 6 II II 

I<l-:0l0100 I OH 57 ,3514 CC 1 C '' • 90 0 / H 1 II II 

HFOIOTO',! 600 37 ,3‘il4 IX n;' ' All (I / 1 6 0 (I 

IHHIilOrOR 10 57 ,3314 rC 1 C;:- ™ AOO / 1 50 (I 

NOT a„iOii;mi:i> : 

1KNM-, NAL ri';.H1 IMIIMI I'OO j 

UWN1I4AI,, TI'OT IHVINT I'OO 

n-iMiNAi. n:si I'MriNi i'h!.h ^ 

II.I.HINAI., TT.OT I'OINI IXIl 

Ti.imiNAl ri:’:!! I'OINI I’C'.M 

NOT AOOICNL.I) 

li: 01' AMI’ I’OOMIH, 10-99 l’l((:; I 

1)101/1 ' 7NU 3, 1 I >4 :.7 DO" ,13 I’D"' , AW 
DIUDI "/NR 739 37 DO'7 T(:™*',0777 

i.AMi’" r,i 014 A9A"i:;r '. iiodi; voooa 1'"3' )iih.h 
LAMI’ ""(', 1 OW A9A"0T 9(I91)C; 700IIA 1' 3 ' HOI 0 
1)1 IIDI1 /NR 739 I"7 DO' 7 I’D-" , AW 1 r.''' '» , (1777 





D10D1: /NR 1 009 37 DO "13 I’D mW 1 1:;.'« * , (10T7 
DIODT /NR 30 09 37 DO I!/ I’ I)"' 114 TO" 't. 11007 
DIODT '7NR 03, '.39, 37 Dll" 13 I’0■■"1U 1 (', • * , (10, '7 

AA MIOTT' lANTIlOO I’ARTH 

'.INSUI AMIR "X01R Al OM1NOM 
1NOIII A10R O (': IiC'.IIO NYION 
INOOLAIOR " XlUR DAI’ ■ 01, 

I'lT Ar OINK OOl I0"'3/ 'IT ,19' ro 
(',(:iNNT(:ioR"Oi':;i. oiNi rIn i.ia mm hoc-m/ sw 

IMN'ROU.. . ha;’" 1N D1 A , 33 " 1 N- I X i.ii:.-(:,ii 
TOOTHOIDOR " Ol. II’ TYI’F ,331) F II3F 
OORT.W MAC H A- All , 3 " 1 N' I, O RAN- 111)' I’ll/ 1 
NOT ' I'll,:/ U/l KWR A 'AO -HID , (I9A ' IN'" 1 0K 
OC RIiU MACH 0- ;i3 1 , 33- 1 N- 1. 0 I’ AN'- HD ' l”,l. T 

HUT "HI X' Dili, "OIIAM 0 ',13" HID , 133 IN -HIK 
l;X IR - I’O HI) MI.O I’lll YC; , 0A3 00 'HIKNO 
THTRMAI OOMI’OOND 
i:;09TR hh:h 90I,i A(:,t 

TRAN'ITORMTR Alilll' MOIY ■ HI 01 1 901. TACT, 



I'OAllll 
3 ASA 6 ' 
30 AH II 
30AOO 
3 CIA 1:1 II 

30 AO II 
30ACI II 
(1 1 I 3 I 
30A0 (I 
0 I 131 



0 0 II II (I 
0 1) 0 II (I 
II II II II (I 
II II II II 0 



(I I 9311 

30 All II 
30 AO II 
11 (I A 60 
(1 (I A AO 
I'OAOO 

30 AO II 
I’CIAIIII 
3OAO0 



:;0A0 II 
30AI1II 
30 A 0(1 
,1 111 Al 
30 AO II 

I.’OAO (I 
3CIAOO 
0 II II 0 0 



30AI1 0 
30A0II 
30 A 0(1 

3O'lO0 



11699" 1I7A;1 
(,;A"'1/IT'T0"'1 (II1,'5'"T 
0699-0173 
3 1 II 0 ' ,1,150 
11699- 0331 

0699 ' H7A',1 
(IA99- 07A,1 
OI'il (165 
0699 " 07 A, 1 
C: Dill II 5 



ORDllR or DTOC.R IR1 ION 
(XDI R or IITf'.l'R IR TION 
URC'I'R OY DTOOR IRI ION 
i;;r.’ l;l R OY DROORIP I I ON 

(IR I'/rR OY 1)1 'iOR ll’il ION 



C;A10 9AAT 

1 903" (I II A I 
19IH’ ".'1,19;i 
a 9 A"(.;i 
A9A'i: 1 
19 ( 13 ' , 1 ,' 19 A 

1 9 II 3- III 73 
19113 (1660 
1911,’ 0 197 



1 311 II 'll 0A,1 
130(1' II 1101 
1311 II 017,1 
'13C’50 
1.33 I ' 06011 

1 AOll' (l07;i 
31 1 II 11369 

ORDI R OY DLXC R I'r' I I ON 
OR DI R IH DI HI.'.RH’ nilN 

i.iRDC.R OY i)i;;i;ii::ri.ri ION 

ORDl'R OY DC OCR I R UON 
All 'Hi ' 1 1'/ 3 A 
60 A II II A3 A 
0(I3C>9 "IKKI I (I 

l)ir'„A9 AOIIIIA 
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Table 6-3. Replaceable Parts 



Reference 

Designation 


HP Part 
Number 


A? 


(1 ns A V- A (I 111 1 


A7C1 


niMF-aisn 


A7Ca 


111 A IF no on 


A'/c;i 


(1 1 All- no Fin 


A'/cn 


111 A IF" noon 


A '/CM 


0 1 AO- noon 


A'/CA 


111 A IF" no on 


A'/G7 


0 1 All- no on 


A7C0 


01 A o n non 


A'/CV 


0 1 AO’" no on 


A 7 OKI 


oiAO-niion 


A7C11 


oiFiiF-noF.in 


a7f;ri 




A'/ORaO 


l'l'01"0 1'";.:, 


A7i;,i 


laso 01 an 


A7F:a 


I,.’'.',', FI- man 


A'/i;;i 


laBiF-oian 


A '/on 


lasFi • omn 


A 7 ,11 


1 a OIF" os I) 7 


A7.ia 


lao (I - IIS 07 


A7QI 


losn- on'/v 


Avua 


1 Fisn • on 7 7 


A7Qv1 


1854- 0477 


A7Qn 


iFis;i-iiaoi 


A7R1 


(1 A VII- 7a 0 5 


A7Ra 


0F)VFi-7asa 


a7h;i 


OF:,VO -71 00 


A7Rn 


(iAVFF-7aii'.':, 


A7RM 


iiAVFT"7a;i.i 


A7RA 


1) A V FI- 7a 04 


A7R7 


OAVO-'/a'/;.'! 


A7R0 


OAVB - II 004 


A7R9 


DA VO" .14 so 


A7R 1 (1 


07S7- OnAl 


A7R11 


(iAVFF':in'si 


A7Rla 


0F:,VFI-.11 S7 


A7Ri;i 


(1AV0';11S7 


A7Rin 


OAVFI ".Tl',',',7 


A7R 1 


OFiVH-'.HSV 


A7R1A 


iif,vo-,in',',Fi 


A7R17 


0F',vii-7ao 0 


A7R1FI 


OAVFI-VF'OII 


AVI! IV 


0 A VO "707 0 


A7imo ■■ 


oAvi/'" 7as:i 


a7r;m 


0757"0nF,n 


A7i<aa 


OAVFI-.iaAO 


a7r:i'.i 


07S7- OnAt 


A7Ran 


OF, VO" ;imn 


A7Ra'.1 


oAvo-,iisn 


A7R0A 


OFiVFF- ;ii',',n 


A7R07 


OF:>vO",ir.',n 


A'/Rli’O 


OAVO" ',11 sn 


A'/nav 


OAviF '/ano 


A7R.1II 


oFivo-vaon 


A7R111 


07. ".,7 onna 


.,’/R',ia 


0F,VFI'"7aA7 


A7im,:i 


06VU-;J'l57 


A7R3n 


OAVO-31S7 


A7R.1S 


OAVO-'/aAV 


A7R,?A 


OF,VIF 7aF>7 ' 


A7R;17 


OFiVFF'.llsy 


A'/R:18 


0F,VFF"7aF,7 


A7IU1V 


OF'iVIF ',ir.'',7 


A7Rnil 


0AVFF-7aF,7 


A7Rni 


0AVll-7aF;i7 


A7i?na 


1I7S7-- on;iv 


A7R4',1 


(i757-on;iv 


A7Rnn 


II7S7" on;iv 


A7R45 


07 ',•'<7 "(in, IV 



D Qtv 



Description 







INF'IJI/IUJIIM.IT ('lliiCirnDl.Y 



GAO AC, lion •FXD 


TIF'F 


t "SZ IIIOVDG 


Ml G 


GAR AG 1 FF'iR-.' l-'Xi) 


, 1 F'F 


(-ao7 so '/ of; 


i:,F R 


GAF'AGn OR-rXI> 


, 1FIF 


■c aoz sovDi; 


GIVI? 


GAPAGJ TFIR "FXD 


, 1 UF 


t - ail7 ','|0'/DG 


GFR 


GAOAl.mrOl'F-FXD 


, nil 


t-aO'Z 50VDC 


GFI? 


GAI'AF; riFlR-FXD 


, 1 FIF 


t -aiF/. I'.ovDC; 


GFR 


GAI''A(",irOI?"FXD 


, 1 111 


K-aoz sovdf; 


GFI? 


GAI'AGl 1 FIR -FXD 


, no 


t- aii'/. soudf; 


I'.l'-R 


GAI'AGIIOR-FXD 


, 1 FIF 


►■ aoz sovdf; 


GFR 


GAI'ACriOR "FXD 


, IFIF 


t-ao'/. I'lOVDG 


(.'.FR 


GAFAG110R-FXD 


, ) FIF 


( ";,?oz sovdf; 


GFI? 



DKJDIV ’GI-N PIFP inoy PlHIMft DO '7 



1' 1N-I'DIK;'.IVAM1MG Dl.IhlT U ,>111 PIN I (''ll:; I 
F'TN- |■MUI('.HAMH'II■; DllhF'I'U ,:ill MINTAC I 
!•> IN - PNIINHAM I NO DUnl’IOF ,>1il CriM IAC I 
F' I N; I'NCiNKAMINI'; DUMl'I'U , ,1(1 (' 1,'N'I A( 'f 

!:ini;i(i' I ■;((', ia ciwi' dif' ■•!ii,,di.' 

'.ii:ii,i(i; i - ir, ia- i:,nNi ini' (ii dk 

'iNANimrmi) NPN ;''I'I?;;.';’:ia bi 10-10 iM)*v.(iohw 

IKANi; I B'lllK NI’N fil TO- Mil IM)»S:illKW 

IHANS18T0R NI'H I'l'I.'I.IIIT’A BF 10-10 I'D " '.1(1 II MW 

TKANBIBiriH I'f'iF' ;,'l'i;"7ll7A !VI (IT (FI I' l)i’ >'i:i IIMW 

BESISTOR 01,1 \% ,(IOU I- 1Pni>- 1(1(1 
W Lin Bin IF <F,fPI( 17. ,(IOW L I p. (It- 1 (III 

pe.8T5jTOH 1(1 \x mow f icnn tod 
mnnirniR oi . i i7. ,iiow r 'u,^m *- 1 lui 
inmmnon y.m iz , now i- ipm i-- 1 iiii 



uniicnniF hkik \x ,(iow l innit- kiii 

RFSIBrniF ,11,AI( 17, ,(IOU L FPmi lllll 

MimunniF :.i,c„.k iz , mow f ipnit' iiki 



lomiFirmu 3 afik iz 

HLCn 1:11 nil Ml, IK iz 



i;? 5 u r ii; ■(It, , 1 ( 1(1 
,i:?ou 1 ip dt" iiKi 



FonmiTciK i>i;ii( iz , il'ou r KTmt kki 
loiFimrciiF iv.AK 17, ,i;.’ow i^ lo iit - iiio 
HE818T0R 17, . I aHW !• 1 0il ■*•••■ 1 11 (I 



in'TISrCiK IV.F.K \z 

RKinricm iv,6k iz 



n-ow I n::‘ (I i iiii 
mow I I (',■■■ (I t I (III 



iiLBunnK .inciK 17, , mow I ip ii * iiki 

Fu:rn i:n 01? ao.ik iz ,iiow f n::ni' iiiii 

lU; in III OR AO. ill 17. .now 1 ir- lit' IIKI 

Ri;:i:i I ini'iR ::.'a, ik iz .now i m-nt imi 

RLiri iniiR 0 , 1 1 1( 17, . ii'.w 1 ir : "11 1 inn 



RinninoR vii.'vk iz .mow i- iio-iH' inn 
RiMninni; ^lA^nK iz .mow y n.'iii » - 1 nii 
PEBTBTOR AO, IK IZ . m'OW F- I (",-() i ) || (i 

RL'imnoR 4,;.';'K iz . loow i if;- in- inn 

Ri-niFiiFiR A K iz .mow y ti:-ii * i on 

RiniiFiFOR 4,;':'K fz . -m'ou.r lom* inn 

RiMUOiFiR <i,;:':'K iz , mow F Fii'm inn 



RLFillVFFlR 



. :*fi( IZ ,'mow r ion* 



RimnniiR aci.ik iz .now i" mnn i nn 
RiiMinoR iiiiiK 17 .now F' ii; ni inn 

RimriiniiR iiik u ,mow f if; ■ iit ■ i iiii 
RinninciR i9,ak iz .now i icnn-inii 

RFFUBIOR 1'7,AK IZ , K'.OW F in-ll t 111(1 
RnnilTFiR l'7,N< 17 .ll.'liW I 1 1,« II * 1 II II 

Rin.ninFiR i'f.ak iz .now r Trm> iiin 



RimilBIIIR 19.AK 17 
RinnHIFIR IV, AK IZ 
RinilB'inil IV.AK 17 
RIIBIBIUR IV, 6K IZ 
RUmnCiR IV, M< 17 

RLBFHKIR IV, /iK IZ 
RF'lllBlliR A, FI IK 17 

RinmmiR a.fiik iz 

RF'imi'IFiR A.FIIK 17 
RimilBTFIR A.im IZ 



now F IFInlH "IIIII 
mow r TC«(M-i(io. 

ii'./W F" iF'nH-inn 

mow F I'l'.^m t - inn 
now .F ii:= IK - inn 

now y K'.MFt-inii 
mow F' Tiom K- 111(1 
i:»»W I- ic-iH inn 
iF'ow I Koni'K' inn 
i;;'OW F ii;i-nt- inn 



Mfr 

Code 



li Fin FI II 

a (Kill II 
,•'1141:1 (I 

an non 
a FI non 
a FI non 

a FI non 
a on on 
a Finn II 
a on on 
a I mo II 

an non 



aonon 



VI '. 01 A 

VI 0(1 F. 

V I'.-ill/i 

VI OIIF> 

aoniin 

I'tinon 

(in 7 1 1 
iin7i:i 
(invlii 
iinvr.i 

an 'in A 
F'.'ii.nA 
a non A 
a no nil 
a non A 

i.'nonF. 

I'nonA 

anornA 

aonon 

;'n:',mF, 

;;'nonA 
vni'm/. 
a nv, n/i 
an'„,nA 
a non A 



an;, 'FA 
an'viA 
a non A 
anon A 

an',,nA 
a Finn II 
a non A 
;'n',',n/,. 
a non A 

I'nonA 
anon/, 
a non A 
a non A 
a non A 

a non A 
I’nonA 
a no n A 
anon A 
a non A 

a non A 
a non A 
a non A 
a non A 
a non A 

a non A 
anonA 
a non A 
anonA 
anonA 



Mfr Part Number 



(IFIOAV • Alllll 1 

111 All- a i;i II 
111 AO -nil on 
II 1 Aii-niion 
(1 1 A (l•■nllFln 
(1 1 All -nil Fin 

111 F, II" nil Fin 
111 All • nil Fin 
111 All -nil on 
(I I A II •nil on 
(I I All -nil on 

(1 1 All nil on 



IV II 1 - 11 II ao 



0 I .IFi- n'/Ol:',! 

Fii:iA ■n7;‘ii:i 
FiriF, nvooi 
111 Mr nvor, I 

1 an (I "110 (17 
i;ki if no nv 

aMiA’aaFi 

aiiaai'i’A 

ai'iaaaaA 

aiiavir/A 

f;;i •■ i/o-iii(i~'OiRi -o 
i;,;i""i/FF"iii ■■iF,ni o 

i:;,i 170 -iTiii " nil? f; 
f;;i I /(T- 1 (I II "Oil? I - f; 
f;;1" I 70-tii ■70(11? • f; 

f;; 1 ' I/O" I II" inn , 1 o 
i:;>i I/O- HI ■■;iiAa"i;; 
f:-i i/FFTii-ai;:, 1 f 

iiFiVFF' ,inoo 

(,n 1/0-1 ll•"F)Fll :' F 

(•.n- 1/0- in-i.iii-F 
on I/O" 1 1I" IV a;,' i 
(, n.. i/FF-rii ivAa- F 
on- I/O" i (i"i'FAa"i 
on I /FI- 1 ii "ivAa "F 

(iF,v FF ;in',',',Fi 
o;i " 1 /FF-1 II "Aom -o 
(;,( I/O- 1 II" Alim f; 
03" I/O" 111 -aAia- 0 
0,1" l/FF' TO" 01 I I m 

on • 1/0 1 ii vnv;' r 

FlF,'/lJ- ,i;.'F,(l 
on- I/O I II Fill 1 a f 
on i/Fi ■! ii "n:’;'i f 
on i/U"in n;';'i "I 

on i/Fi -in n,?ai i 
on i/(F"i (I "ni'ai •r 
on I/O 1 1 I naai f 
f;i 1/0-1 ll■•"AOla■ 0 
r;;,i- i/o- i if iikki f; 

on ' 1/0-1 (1-111 (la- F 
0,1 ■ i/iT 1 (i-iVF,a f; 
on ;1 /ff-1(I"Iva;:> F, 
on " 1 /ff I II ' ivAa r 
i:;;i i /o in - 1 VAa ■ (,; 

i;:;i- i/FF tif iva;' o 
(,; n i/FF-1 (F-iVAa- F 
i;;;i i/ff ro - iva;' " f: 

on ' i/FF TiF' ivFia r- 

i;;;'i" i/o tif iva;,'' f; 

03" I/O" T(F"1VF,a"0 
on 1,/FI • I'll - Atlll F 
On -l/Ff' IlF-AOl 1 -0 
t;n- i/FF TiF-hiiri F 
0,n-"l/F.F 1 (F"FiOll"F 
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Table 6*3. Replaceable Parts 



HP Part 
Nurviber |o 



Qty 



Description 




iviari i'iTOK' 4 . a;?K u . isaw i- lo-ii '-hhi 

m-BiHinw rz .ir'f/U i-‘ 

RtaiaTnH 4 . spk iz r •nxi+'-ioo 

HKiUKTCiH VI), VK iZ . 1 I' I CliMI 1 II i) 

R EH 'll'; I' cm 147K I'Z , IIHW E' iC;-'ll • • I 0(1 

iU;Ci i:i:vi I'lR ;'ci , 7i< i z . i csu c ' c;-’ii »' • i » ii 

IVlfHT.HTOR. IIIIK 17, , DEW I" I (',-|l>'- 1 11(1 

in: HI HI I'll? 147K IZ ,li;-W E ',U:'M|t-'ll)ll 

i?'i::i:n H Mil? vn,9i( i7, ,i;’hu e ri7"(i •'■iiiii 

HEniiiCi'ii? ,;'(i,7i( IZ , c.’i'iU c ni' i)! - iiiii 



REHIHTCm 1 MIK IX 
HI 1:11 H I (il? )47l< 17. 



IRHW E ir;.'-IH 1(1(1 
IIHU E I'l.V-' II 1 (III 



REBlirnil? 9(1, 9I( IX .lE'ElU I rCE-lEt lllll 

lUVH 1C. I'lil? I'CE'/K IX , E K;-II I III) 

HEHEHTIII? I KIK IX , IIHU E TCE. II » ■ I II 0 

EEiEiHii;ii? iv.oK 17, ,i:'Hu E r(,;-i) t ■ I 0 0 

in.H I !>'i I'll? i9.?.i( i7. ,i;:'HW r khmi i mi 

|■?E:!Ulrl III? IV.CiK 17, .lEIEiW E I I'EMI ■ I II 11 

ICEHIHK.II? IV.CiK 17. . 1 E'1;,W I 1 1E=(M ■ 1 I) II 

EEHIEirni?. 19,H1< 17, . Il'.iU E [(E-(li' Mill 

iii'h'ihiiii? iv.e.k 17. e ■ii:"Ii • ■ mhi 

RE HE Him? 316 17, ,lC'EiU E TCEMM. 1(1(1 



Mfr 

Code 



a 4 El 4 6 
E! 4 K 4 f) 
H4EI46 
K4546 
E.',4Ei 46 

' :;*454Ei 
;,'41"i46 
R 4 H 46 
;'.'4':'i46 
R4E.46 

y 4 El 4 6 
,'>4',./46 
H 4 El 4 6 
:E4H46 
;:l4Ei46 

;E 4 Ei 46 

;'41'.46 

;.'4l:i4?i 

E' 4 H 46 

;E 4 ::i 46 

;>4546 

;;' 4 Ei 46 



Mfr Part Number 



C 4 i/ia TO - 4 ;:i;,M "E 
C4 l/CI- I 0-4L>:.’l E 
{',4 l/ca- ’l (I ■■4RRI -E 
l.;4 'l/CE' 'ril-9(l9:;M'- 
i;, 3 ,,.1/11).. TO -1473-1: 

i;:4-17EI-'E(l“ i»B7:?-F 
(■;3-i/a ■Tii-ii ii3-(; 
C3 ■ l/n-'EI)-14V3 C 
C4 1/n- r(l.-9(|9R-E 
C4 ■ I/CM O -CMl/;:' f 

i:;4- i/EE ro • ii (i3-r 
C3 ■ 1 /CE 1 (I 1473 C 
c:4-l /CE- T 11 ■■V(|9;i-E 
i:;4 i/'Ci I I)■•;?(;|VE’ e 
(,'. 3 1/(1 Til -11113 i: 

114 1 /H-T(l" IVCiE' -r 
i::4 I /(E Ell- 196C’ I 
i;4- 1 /H'TI) ■■ l9/i;'-E 
C.4 l/H- Ell -196:,' E 
i.;;v i/(i t IE I96:i-('i'. 

C4 ./IT 'I IE- 196:.’ E 
(;;4-l/IE' TO •3I6R-E 



1E36(E 0 077 

id::' II ■ 111 1,1 II 
i(:):i()"::HE:i 7 
II IE O ' 1 447 
1 1'.H.EO - 1447 



ll:i;,'.MI- 1 199 
1CI;'1E' I El 6 
l''l,,'ll" 149 ! 
11,11 IE', 11 II II 7 
II IE (I- 1907 

1111 IE" 1)4 46 
IE) CHI- 1491 
IHl O - II El 1)7 
IIIC.’O- 149 1 
I'll I) ■ II44/I 

lEICME 149 1 
1111 IE- II El 07 
lEII’O" 1491 
101 IE HE. II 7 
lEH'ME, 149 I 

1011) ■ IH'.'IU, 
KOMI" 19 (7 
101 O ' IEC’I)6 
lEICME 19 17 
III! (E II Oil 4 

lEICME 1 49 I 
101 II" 0 El 07 
lEICME- 149 1 
101(E-O;i)l7 
lEM’lE 149 1 

1 El CM) " IMi49 
i(;i;mi-c'4EI3 
1 OCME ;MM'i 7 
lEICME- i:> Ml 
1 COME 1C Ml 

lEO.ME 17;:.’ 9 
ME) II - II El 07 
1 El 10- lie. Ml 6 
io:,'(E" :,’’40'„i 
iEi;:’(i 1 197 



0380-0336 

141.) (EMI 073 
4 0 4(1- -07', Ml 
69/ilE-O 016 





lERl-llNftl. ■ aruil HC;i, -TUR HWC'iERIT MIC-; 

IC: E-AIC r.HCM-l CO? OEIfll) C INI’ 

u; EU R OMCIEl roiH dr on? EIE'.X 

||; - I I'C E li Ml- IE| 1 RAM HIA'I 4E," NO 3- H 

ii; tn, EH 16- rnT ram hiat oh-n',:! '3'H 

ii; I-.AIE TCI. 1 I'i NANO OCIAI) :.’ INI’ 

ii; iNu rn le; hex i-ini' 

ic; dc:dr ni. I'.o 3 - 'iiI' O-uni 3- inr 

cc; DI'R IME, 1 Ei NON - INN lll.-X 1 INI’ 

Nnu(0?l< RE H O' IEII’33,0l( (HIM X 7 

II.; i:;aii- c'.moh l■,xc;l, - noi? ueiad ini’ 

NElWCiRK Rl.il 0- HU’ 1 ,I0< OHM X 7 
ir, CO R TU 1 0 NON 1 NO II'-: X 1 INI’ 

NE. lUClRR- RE'Ci 0 Hll’3'3. OK OHM X 7 
11,; HER rCE EH NON TN9 HEX I -INI’ 

NnUIC'iRK l?l'-:Ei O' Hll’l ,Eil( EIIIM X 7 

u; .HI- 1? I 11. I. H NON 1N9 HI X 1 INI’ 

NI lUliRK RE El 0 H I l’.'',3 . III? CHIM X 7 
:ic; to- 1? 1 M EH NON -INO HEX 1 - INI’ 

NI' U.i(lRI(' RE 1:1 IE H 1 1’, 13 , OK CHIM X 7 
ic: CO R Ell I B NON - END HE X 1 INI’ 

NE'IUniRK Rl El 0- HU’ I IE, OK HUM X '/ 
u: on? I ll EB E INI DR9R (IH 11, 

NE IWliRK- Rl El 0 H 1 1’ I 0 , OK OHM X 7 
U; HI- I? Til EE1 I...1NE IIR9R Clf'.U 
NI 'lWCiRK REB IE EEll’l .OK OHM X 7 

u; on? 1 IE 1 H NON -1 NO HI X I INI’ 

NI lUORK RlEl O' HII’',V3,IIK OHM X 7 
IE, Hi R tie l.B NON -INM HEX 1 INI’ 

NI: lUHRK Rl l) 0 111 l’33 , IIK l,HM X 7 
111 01- R Ell, IB NHM IN9 HEX 1 , INI’ 

Ji; IIC9 1A I’ I O’ 111 

U,; ROHR TU. IB miB OOTl. 

Ii: 01 R I MIlil OIJH DROR Ell X 
u: DllDR III, EB 3"TC)-8-ElNI 3 -INI’ 

U: DODR 1 11 EH 3 - III 0 UNI, 3" 1 NO 

U; I C'.H 11 1, 1,11 OHM, 01, EAR 0 Oil 
NE lUCIRK RE!) 0- Cl 11’ 33 , IIK HUM X 7 
NUUCIRH' I?E:E1 0" ‘.Eli’ 1(1 .OK HUM X 1' 

U; 11071? Ill 1,1:1 OEIB 00 tl, 

10 HAVE, m, 1,11 NANO QUAD C.’ INI’ 

■ A7 MlHEE.n ANrilHB I’ARIB 

Bl’AOER PC GUIDE FOR 1.312", -IN CD SPCG 

I’lN-RCIII , 0 61,’' 1 N- D:1A ,;”,'r IN-Ei; l.T Cll 
E'.XTI? IM: 01) 910 I’CII YO , (U:.;,’ - OD "THK NH 
I'E.IIO 11(11 i; u?' HI) I'HR , II-'H O' 1101 E NYE, 



;:.’04C:iii 

Ol'U’O 
047 1 3 
01C’9V'l 
(m;’9Ei 
01 ;’90 

01C9H 
I) 1 : ’90 
111 ;’9Ei 
C’ 04 till 

0 47 1 3 

C’ 04 CIO 

0 1 ;.’90 
;,’0 4no 
0 ) C’90 
;.04HO 

(1 1 ::’9Ti 

C’04no 

0 I C’,91,1 

I: Cl 4 no 

0 1 c;95 

0 1 1 I 

0 1 ;’ 9 ',-'( 
0 1 1 ;.’ 1 
0 1 C’9'.’i 

on c 1 

0 M ’90 
C- 0400 
(I i;’9Ei 
C’11400 

0 1 ::’90 

;’H40() 
(1 1 C 9 H 
04713 

0 1 C’9H 

0 1 ;:’ 9 o 

(I 1 C95 
;’ci40 0 
0 11 Cl 
in:,' 90 
0 i:;i90 



;m1'4H0 
:’04I:H) 
C Cl 4 CIO 
;'.’Q 4110 



c; 1)407 lOE 
Ml',14’,'l O30c:l’ 
SN'l' -ll B67 0N 
HN741 H670N 
BN 7 41. '.HI ON 

i:lN74E!50 4N 
E1N74C, 1:113 ON 
BN7 4EB;'!67AN 
IBl 0 0007 
MCU 4 0 77001 

IIU O ' 1)446 
EIN74I 0367 AN 
UEI 0 " (10117 
BN74n'.3?,i7AN 
101 O' 0446 

BN7 41,0367 AN 
101 0 " 0‘,'v0 7 
E1H74I H367AN 
101 0 " 0007 
ON'/ 4 1 03C'i7AN 

CMIHAl 03 
HN'/4EOC’40N 
::’:ioAi 03 
ON/ 41 BC4IIN 
CM) Cl A IOC 

BN74I 0367AN 
I in 0 0007 
HN74E0367AN 
101 0 "000 7 
11N7 41 036 7 AN 

ICOMI " C049 
0N7'0 161N 
MO 140(1 3i;ic:i’ 
0N7 41,0 130 N 
11 N7 4 1,1:113 ON 

11N74EOC09N 
1 01 1 ) " 0 0 07 
CMIHAl 03 
C1N701 6 ON 
E1N74EB0 ON 



0380-0336 

1 ''10(1- 0 073 
4040" 0700 
69?i(l'-0 016 



S(M' introduction to thi.s section for ordering information 
’t'lndicaU'K factory .selected value 
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Table 6>3. Replaceable Parts 



Reference 

Designation 


HP Part 
Number 


c 

D 


Qty 


Description 


All , 


IIB',';i69--6ll 11 119 


','5 


1 


M 1 1 ;; n 11 n n 1 1 1 ,; n 'i ii ii n a n c-i e m ii i . y 




I1B',;.69-6II 1 119 


D 


1 


nn-iTlini-D Illl',=i69--6I)II09, RICQIIlRni EXCHANGt 


ABi:;i 


II 1 nil-- 0229 


7 


1 


CAF’Ai,; ruin - CXI) ,5:5iic--t - 1 0'/. iii'joi:: ta 


ABC 2 


111611-41111,5 


9 


1 


CABAniTBn -I--XI) 6iii-’i* ->---57, 10 1191)1,; i:;rn in -,5ii 


Ai:iir.'5 


0 1110 0197 


lil 


1 


CAI'ACI rilR-FXI) 2,;,’BF-» 107. 2()',).l)|:; lA 


ABC 4 


11 160-411 B4 


H 


11 


CAI’Al.VrrilR --I--XI) .1111- -t-2ll7, ’,;7ll9I)l.; CER 


.ABCS 


0i6ll~4llll4 


B 




i:AF’Ai:;rriiR-FXi) .nic ->■ - 207 , ’,',o'7i>i:: cen 


ABC6 


01 611- 4IIB4 


H 




i:;Ai’Ar,rriiR“C'Xi> , 1111 ' »--;:-’0x ’:.iiim>i;; cc.r 


ABC7 


II16II-4IIB4 


B 




CAI’ACITI.IR- FXI) . niC' * - 21)7. ',:,0',B)C Cl-.R 


ABCn 


111 61I--4I1B4 


11 




CA2Airmin--i-xi) .iiii- >- 211 /:, siimM; cc.r 


ABC 9 


II 1 6 II --4 0114 


11 




cAi’AMTun -c XI) .iiir -t-- 2 ii'/. ',11191)1:; i:i.n 


ABC! 0 


0 1 61I--40B4 


H 




i:;Ai’Ai:;rniR-r-xi) .1111 > 207 . siivor, i.;c.n 


Alien 


0 160-'40H4 


11 




CAi-’AiiriBR - CXI) . iiiF, -t -207. ',-,i09i>i:: r.:cR 


Alien 1 


1 VIII - OtrAII 


3 


1 


I) rill)F -llW rCBI-llNB 1109, 200 MA 2Ni'> I)B -:5',1 


ABC 1 


i;?i:iti - 0177 


B 


1 


, 111 MI’i:,n I’nilCRAMMAW F 


A 11,11 


uiiiii-iiim’ 


H 


1 


IlllCKF r - 'll.; 16-CBNI DIF Dll’ - ill DR 


All.l;,’ 


i;.?ll 11- 06119 


B 




i.iBi'iiri- 11 :; :.’4'-i:;i.iM'i dif im’-ni.i)n 


ABI,, 1 


vi4ii--ii:?,i 11 


D 




1 ,Bl)l1i:; lllR RF -CH-MI.I) 10IIBI-I ',’i'7 , 1 66DX . ',5B','';I.C 


A 11 MM 


11,51111-0,5:56 


1 


1 


HFACFR- R9T --I1N , ,51 2 - 1 N- 1 C; , 1 ',:i;:’ - 1 M - 1 D 


Alin 1 


0757 II 19V 


','5 


,5 


RF.l'inillOR 21, ',-'01 \Z ,12511 I- IC:"in;lll0 


Alin;? 


ll7’,-)7- 111 VV 


;5 




RFFUniin 21, Ml 1'7. .IF'l'/U C 1 C- 0 * - 1 1) 1) 


Alim 


0757 II 1 VV 


,5 




RFiiiiiruR 21, UK 17. , 1 25U c rr,--o t - 1 0 0 


Alin 4 


069B-7M9 


6 


1 


nFciiBiun 196 17. ,i)',:m i- tc-ih-ioo 


A tin '6 


06 911- 7;:’ 60 


7 


.5 


R F. B 1 i:i I BR 1 1) K 1 7 , 0 ',1W F T B ID- 1 0 0 


Alin 6 


II69I1- V;'’6 II 


7 




RCiiiBrun iiiK 17 , iiiiw F 'ri;--ii >- 11)11 


Alin? 


II 6 VII- 7:.',’ 7 6 


s'» 


1 


RFiriBTBR 46,411 17 , Il'.'iW F I C-MI ' - -1 00 


Alin 11 


ll69ll-7:?,56 


7 


1 


Ri,!ii unoi IK 1.7 ,ii:m i rir'in- -100 


Alin 9 


069U--','5:’6I1 


9 


1 


RFirii-nilR 46411 17 , 1 2',1W F I B'MM - 1 11 0 


Alin 1 0 


iin/ii--7;:’60 


7 




RFIIIIIIBR lOK 17 ,II!'.)U F TC:- 0-t --1 0,0 


A HIM 1 


06911- 7:? 7 7 


6 


1 


RFFilBTIlR i.VI , IK 17 . O'.iiW F TC:MI t - 1 II II 


A Bn 1 


0 6911- 7:;ii4 




;a 


nniuniiR iook 17 .iisu f 'ii:::Mi-t - iiiii 


Annr,'5 


06911- 7;:; 114 






RFB'IHIBR. 101111 17 , IIFiU C 1 1',',- 0 -h -1 0 11 


Alin 1 4 


0 6VI1--7:.’B4 


Q 




RFlinm.lR lllOK 17 .ODW F 1 C- 0 -t- 1 0 1) 


Ai:in 1 


06911-72 62 


M 


■I 


REaiBTBR 12, IK 17 ,II',-,')UC rC-ll-* - 1 II 0 


All! 1’ 1 - 










AB'I'P 1 II 


0 ,560 - ir,'/',55 


I) 




TF.RMINAI. TFB I FBI NT FCrt 


A 11 111 


1 1120 •;,”,;iiv 


n 


HI 


k;-6502i.i i:; mfii 


abb;; 


1 BIO- 02 07 


H 




NF'IWIIRK - RFB IT- i'.ll F 22 , OK BUM X 7 


A 11 II 


1 ii;’ii - ;.’ii7;-, 


Ifl 


;5 


1C MHiC m. I„.i:i 


AI1U4 


1 112,11-- 14,511 


H 


5 


u; MUXR/DA'CA -111: 1 TU, l,,!.l 2 - TB--1- 1. 1NI l.lUAD 


ABll','i 


lli;.’0- 1 4„M1 


1 




IC MIIXR/DA'IA- CM. 111. Ml I B- 1- 1. 1 NF liUAI) 


AI1II6 


111 2 II- in;’ 


B 


:.’ 


IF FF ril. F!1 D- TYFF I’BB - CDUF - IRIi; 


A11B7 


11120 1112 


11 




1C IF TU 111 D- lYFF FBIMDCO: - I RIC 


A null 


0B','i69 - HIIIIO 1 


7 


1 


TC- EFRBM-FRBCRAM 1 


ABBV 


11126- OKI 11 


11 


1 


:1C CIIMI’ARATBR I'O’ BIIAl) 14- DIF- F I’KC 


A 11 HI 0 


IB 111- 02 0 6 


11 


1 


NI IWBRK • RFC 11- 11 1 F 1 11 , OK BUM X 7 


Alllin 


iii:,’o - 14:511 


n 




IC MI1XR/DAI A- COIL I II,, Ml TB- 1 - 1,1 NF HUAI) 


ABIJi:'.’ 


1I11I1-04V2 




6 


■t.C NMllC 4096 I4K) RAN BTAI 20ll-N!-> ,5 -C 


ABU 1 ,5 


null- 1)492 


u 




1C NMBB 4096 1410 RAM ITIAT I’llll-NS ,'5 B 


A BUI 4 


II12II--I9BV 




1 


1C CNIR TU. Ml BIN DIIAI 4 BM 


AIHJl'6 


lli;’0 1 144 


6 




IC CA'U TTI Ml NBR QUAD 2- INF 


Alim 6 


11120- 25 V 2 


1 


1 


1C BBC, T n„ Ml' 


Aim 17 


1 112 II - 1 4,511 


1 




U; MBXR/DAT A -BTI„ Ml. I..B 2- - 1 1) - 1 - I... 1 NF QUAD 


Alim 11 


111 111- II 4 V2 


1) 




:U. NMBB 4096 1410 RAM BTAI FOIF-NB ,5 -!'-l 


AIIUIV 


■ 111111-0492 


ill 




IC NMIIB 4096 (410 RAM BIA'C I'll II- Nil .5-11 


A BUB 11 


IB2I1- 1 1 44 


B 




U: CAIF TU 1, B NIIR QUAD 2 -INI' 


AHUM 


lt):,’ll-12ll 


B 


1 


1C I-;AU lU Ml I'XCI. UR QUAD 2- INF 


A bub:-.' 


11 11 ',',1 6 9 -11 1) 0112 


11 


1 


:i.C- FFRIIM-FRIICRAM 2 


A 11 II Ml 


11120- 1442 


7 


1 


1C CN'IR TTI, Ml DFCI) ABYNI, HUB 


abb::’ 4 


11120-1917 


1 


1 


U; Bl-R rU Ml UNI- DR9R 111,: TF 


A 111.) , 


111211 -207 S 


4 




II.' Mice TU, Ml 


AllU:-.’6 


1 11 111- 0492 


0 




U; NMIlil 41196 1 410 , RAM FiTAT 2IIII-NB ;5 -B 


' AI1U27 


iii;.’i)--i4:5:"i 


11 


. 1 


1C CNTR TU IB BIN IIF/DBNN lUNCHRIl 


ABUIMl 


1B2I1-1 1V7 


9 


;'5 


U; CA'U I IF I.B NAND QUAD 2 INI’ 


aiib:?9 


1111’,569-iin 0 ir,5 


9 


1 


IIC -FI’RIIM-FRIlGRAh :'5 - 


ABUmi 


1 11211 0 24 


,5 


1 


1C DR9R rU Ml UNI-: DR9R llC Tl. 



Mfr 

Code 



21:14 BO 

2B4BI) 

S 62 Cl 9 
2B4B0 
S62CIV 
:.'B4CII) 
c'ciori I) 

HH4H0 

;:'i;i 4 Ci() 

BB4CUI, 

;..'B4O0 

I) 

BBOl'IO 

: 'I:I4U I) 

C'B4B0 
:/B4ii II 

BB4IIII 

II II II II 0 

B4B46 
;,’4B46 
24B46 
;M'A46 
1;' 4 B 4 6 

;:’0B46 
:;'4;'i46 
;.'4!:,46 
; Ml 41.1 II 
B4r.4 6 

B4B46 

24i:.46 

;.'4B46 

;-'4'„,46 

24B46 



on II II II 

I: I) 4 1.1 II 
II I 1 2. 1 
II ') :■ vr. 
Ill;:; 7^1 
i; 1 

II I ;:;V5 
111 ;;9;; 

;;ni4iiii 

II I BVIi 

11 1 1 1 

ii I ;'vv, 
■;i4('i49 
346 'IV 
II 7;; 6,1 

11 12 9 B 

(ii;;>v:;i 
in:;' VC, 
;14649 
','.14649 
II 1291:, 

lllllVll 

;;ti 4 Bii 

II I ::'9r; 
II 1 :;;9B 
II 1 29» 

,54649 
II 1 

II 1 2 vs 
2B4B1I 
111295 



Mfr Part Number 



IIB569-6I1 11 119 

(IH'.';I69-6IIH1V 

i5iid:i;'i6X9iii iin;;: 

01611 -4Bli;5 
isoi>;"25X9(i::;iiA2 
II16II-4IIB4 
II160-4IIB4 

II 16II - 4111:14 
(1 16 II -4 II B4 
111611 '411 B 4 
111 6 11 -41; 114 
111 6I1-4IM:I4 

II I6II-46H4 

IV II 10 II ',’10 

I ;;>SB- 1117V 

1 II II -lint::,’ 
i;"iiii- II 611 V 

9140 o;’ 10 

11111)611 BY IH'BIMM I’ riBN 

i:;4' i/B- rii ■::'is:'’-r 
c4-i/ti -'i II - Bis:’" r 
i,:4- 1 /B-rii ■;:’,is:’ r 
C'.l - l/B-'l II - 1 96K i; 

II 1- i/B-'iii -1 on::’ -iJ 

1/11- TO - 1011 B- c: 
r,','5-i7B- rii '-464;.’-i.; 

I, .5- l/B" HI ■ 111 111 II 
ii69B-;5;;6ii , 

i:;',5 i/B -• ro-ioii:,'- c; 

i .;'5 i/n - I II ■■;:n i;:’- ii ' 

Its - i/i:i“ iii'-iiiir,5 i: 
i.;;5 ■ i/B - I II -1 iiir.'i - 1:: 
i:;,5 1/1:1- I ll■■lOl^,^■ r; 
i:;;5 i/B-'i ii ■ ■i;'’i;:’ • i; 

iii'n)i!ii iiY Di'iir.rMi’i IBM 

I i:i;,’ii-;’SBV 

2(IBA::’2,5 

!:'.N741.!:i;-’4',,')N 

!;IN74I.,B:;S7AN 

!jNV4Ui::’iv;'AN 

!:W74I B74AN 
tlM74l,!'i74i‘'iN 
iii:r,06v ■iiooii I 
L M;5',I9N 
:i'.IBAlll,'5 

!3NV41.l:i;:’'.'iVAN 
l’;„’114A 4 
I-;,’! 14A -4 
741, B','5V;51’I': 

BN74U-I Ill’N 

KN74UJ,i;:;oN 
BNV4l,!i;:;SVAN 
6 1 1 4A- 4 
i’;:’ii4A-4 
BN741S0 2l'l 

Bir/OUIBAN 
11I:IS69--H1I0I12 ' 
HN74l,i3::;VIIN 
bnv4i,.b::!4iin 
BNV4U5;’4SN 

I’ 111 14A- 4 
BNV4U1669N 
BN74I.80 ON 
IUI',’,i69- HO II IK5 
BNV41 !3I.'’44N 
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Table 6-3. Replaceable Parts 



HP Part 0 r\fM 
Number d 



)h:;m )-1438 
1880-8(175 
1 81 8- (1 4 7 S 
1880 - lIMt. 
■188 0- 1808 

01:1569 -BO 004 
1880-1197 
1W80-1881 
1B80-1197 

19 08-;MI59 

041 O- 1085 






Description 



I'l:: WlXK/I>AT8-l:>r.L VIL I.,B H-TU-I-LINE OiUAI) 

ic; hcBc ni... 18 

:ir, NH8S 4096 (410 UAH BIA! 8.0 0- Nil 3 'S 

.n:; dc;i>u rri.. ui 3 -tb-8-i..tni:: ;5--'ini' 

111 i;;,VIE TTL LB NANI) TPL ■3-lNI' 

i;il-0'UriH-r‘U88HAH 4 

111 bate ■ TTI- 1.8 NANI) WIIAI) 8-lNP 

111 1)111)1) TTI., LB 8-T8-4-T..,I.Nl:. DIIAI... 8 -INI' 

111 (lAII. TTL LB NANI) 8I1AI) 8 ■ I NP 

1)181)1: -/NU 3.838 57, 1)11-35 PI)=,4W 

llU’l'BTAL" BI.IAUr/ 8,0000 0 HIT/ 



Mfr 

Code 



01895 

0 1 8.95 
3 4649 
(I 1895 
01895 

804BO 

01 ;:>95 
II 1 895 
01 895 

8(1480 

88411 0 



Mfr Part Number 



SN74LB857AN 
SN74I..B845N 
P 8114A-4 
SN74I. B 13(111 
BN74LB1 ON 

(ll:)569-8000 4 
5N74LS1I ON 
BN74I. B139N 
8N74I.S0 ON 

1908-3059 

0 41(1-10115 



40A0-0747 



1411 0- II 0 73 



AH MIB(lTLLANi;:OUB PAD IB 
IXIIt IMl HI) BUA PHI, '111 , 068' HI)’ THKNB 
PIN UniL ,1)68 IN' 01 A ,85-lN L8 HF."i:;U 



8 114110 



8114110 



4II41L 0747 



1 411 II- (1 1)73 









Sift.' introduction to this section for ordering information 
*lndicates factory selected value 
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Table 6>3. Replaceable Parts 



Reference 

Designation 



HP Part c Qj 
Number o 



Description 



Mfr 

Code 



Mfr Part Number 



A9C6 
AVC7 
A9CB 
A9C9 
A9C 1 (I 

A9Cn 
A9(::i2 
A9I'.: 1 z 
A9CU 
A9C1H 

A9CW;. 
A9i:,17 
A VC IB 
A9C 1 9 
A9C20 

A9C21 

AVC22 

A9C23 

AVC24 

A9C;25 

A9C2^.t 

A9C27 

A9C2B 

A9C29 

A9C30 

A9C;in 

A9C32 

A9c;?:5 

A9C35 

A9i:;36 

A9C37 

A9C3B' 

A9C5S 

A9t.‘,5b 

A9t:57 

AVCeiO 
A VC 59 
' A9C6I) 
A9C61 
A't'Cb;’ 

A9C;63 

A9C;6A 

A9C65 

A9Cfa6 

A9i:;f.7 

A9C6B 

A9C;69 

AVC7t) 

A9r,71 

A9<:',72 

A9(;:73 

A9C7A 

A9C75 

A9CH 1 
A9CR2 
A9CR3 
A9C:R4 
A9CR5 , 

A9(::R6 
A9CR7 
A9CR0 
A9CR9 
A9CR t 0 



tlB569“6(IO 11) 



1)16(1-21)55 

0160-21)55 

(1160-2055 

0160-2055 

0160-2055 
01 60-4(1 (M 
01 6 0-0 945 

(1160-2055 



0160 -4004 

01 60 -2 055 
01 BO- 0197 

0160-2055 
01 6 0-2 05 5 
01 60- 2 055 
0160-2055 
0160-0945 



0 16(1 -4 0B4 



01 60- 40B4' 
0160-3B79 
(11 60- -4 OB 4 
0160-40B4 
01 60- 4(1 B4 



OIQO-O 197 



0 1611-4111:14 
(1 1411- 0205 



0 16(1 ;'5B79 
(11 6 (1-4 OB 4 

01 6(1-0945 
016 0-4 OB 4 
01 6 ( 1 - 4 ( 11:14 

0 1611-(116(1 

016 0-40114 
(1 1 6(1-31179 
016(1-40(14 
0 1 6 (I- 3 11 7 9 
0160-2204 

(11 60-2204 
016 (1-411114 
016(1-40114 



01 60 ■"40134 
111611-40114 

0160-3878 

190 1-0376, 



1901 ■■’(1539 
1901 ■■•(1539 

1901-0539 
19(1 1- (1539 

1901-0535 



125(1'(1B36 



DATA CONVERT f.R ABBEHIILY 
NOT AnBTGNED 

CAPACnOH-FXD .OllIF •Kill- 207. IIIOVDC CER 

CABACrrOR-r-XD ,011JF ♦BO-BO/!, IOOVDC, CER 

CAI'ACrrOR 'rXD .OUIF' HlO-207. lOllVDC CER 

CAPAC fTOR-FXD .Ollll" ■Mill -20% lllOVDC, CER 

CAPACITOR- F'XD .OUIF ■Ml (I -20'/. 1009DC CER 

CAPACITOR -F'XD ,1UF > -20% SOVDC CFR 
CAPACITOR-FXD 91 IIPF >-57. lOOVDC HICA 
NOT ABBir.NED ' 

CAP AC 1 TOR- F XI) .()10F Xlll^ 207. lOOVDC CFR 



NOT AllBIGNFD 

CAPACITOR -FXD ,IUF > -20% 50VDC CER 
NOT A'lSIRt'lED 

CAPACrrOR-FXD .IIIUF >110-20% IIIOVDC CFR 
CAPACITOR- FXD 2,2UF>-1()7. 20VDC TA 

CAPACi rOR-FXD , 0 IIJF >110 -20% lOOVDC CFR 
CAPACITOR-) XD ,01UF >8IF-207, lOllVDC CFR 
CAPACI rOR-FXD .IIIUF >110-20% lOOVDC CFR 
CAPACITOR - FXD .IIIOF >110- 207. lOllVDC CER 
CAPACITOR -l-XD 910PF >--5% lOllVDC MICA 



NOT ABB T CNF D 
CAPACITOR -FXD .lUF 

NOT ASSIGNED 
NOT ASSIGNED 
NOT ASSIGNED 



■207. 50VDC CER 



CAPACITOR -FXD 
CAPACI I OR- FXD 
CAPACI TOR-FXD 
CAPAC ITOR-FXD 



, lUF >-207. 509DC CER 
, (lU)F >-207. IDllVDC CFR 
, IllF > -2117. 50VDC CER 
, UIF >-207. 51IVDC CER 



CAPACITOR- FXD , UIF > -PICX, 50VDC CER 
NOT ABBICNFD 

CAPACmiR-FXD 2,2UF>-10% 2(IVDC TA : 

NOT A'T'IICNED 

C AP A C I TOR-FXD , 1 1 J F > - 2 0 7. 5 II V D C C E. R 
CAPACITOR-FXD 62PF >-5% 300VI)C MICA 
NOT A5BIGNED 

OAPACIIOR-FXD .OIUF 20% lOOVDC CFR 

CAPACITOR-FXD ,1UF >-207. 5IIVDC CFR 

CAPACITOR-FXD 91 OFF >-5% lOllVDC MICA 
CAPACITOR -FXD ,1I)F >-207. 50MDC CFR 
CAPACI niR -FXD ,101 > -207. 50VDC CER 

NOI AllBIGNFD 

CAPACUOR FXD 1121I1IPF >-10% 2H0UDC POI YF 



CAPACITOR-FXD ,1I)F ■ 
CAPACITOR -FXD , OUIF 
CAPACITOR-FXD . UIF 
CAPACITOR-FXD ,01UF 
CAPACnOR- rXD lOIIPF 



20% 5 1)9 DC CER 

>-2r% 10 (IV DC CER 
-207. 50VDC CFR 
> -207, lOOVDC CER 
>-57, 30 0V DC MICA 



CAPACITOR-FXD lOOPF >-57. 3III1VDC MICA 
CAPACITOR -FXD , UIF >-207, 50VDC CER 
CAPACITOR-FXD .lUF >-20% 50VDC CER 
NOT AB'UGNED 
NOT A'lSlGNED 

CAPACrTOR-Fy.D ,U)F > -20% 50VDC CER 
CAPACITOR-FXD ,lUF:>-20% 50VDC CER 
CAPACITOR -FXD lOOOPF +—20% lOOVDC CER 

DlllDF ■ OF N PRP 35V 50MA DO- 35 
Not AU'IIGNED 
NOT ABBIGNED 
DIODI.-SM BIO GCHIU rKY 
DIODE -BM BIO BCHOTTKY . 

DtODF-BM BIO BCHOTTKY 
DIODE -BM BIG BCHIUTKY 
NOT AOBIGNED 
DIODi:-BM GIG BCIIOT'IKY 

NOT ASSIGNED 

CONNFCTOR- HF BMC M PC SO-OIIM , 



2B4B0 0B569-6001O 



211411(1 0160-2055 

2(1400 0160 -2055 

2114(10 01 6(1-2055 

2B4B1I 0160-21155 

2(1400 1)160-2055 

2B4I10 0160 -40B4 

20400 0160-0945 

20411(1 0160-21155 



211400 0160 -4004 

21140(1 0160-21155 

562119 150D225X9020A2 

20400 0160 ■21155 

20400 1)160-2055 

20400 (11611-2055 

20400 016(1-2055 

20400 016(1 ■0945 



20400 0160-4004 



20400 . 016(1 ■ 4004 

20400 0160 -3079 

2040 0 , (1160-40114 

20400 0160-4004 

20400 (1160 -4004 



56209 150D225X9I120A2 



204110 0160-4 0114 

72136 DM15F62imr3(l(IUV1CR 



204110 0160 ■■31179 

2114110 016 0-4004 

204110 0160 -11945 

20401) 0160-4004 

20 4011 0160-41104 

20400 0160-0160 

2114110 0160-4004 

211400 01611-3079 

20400 0160-411114 

21140(1 0160 “31179 

211411(1 016(1-2204 

20400 01 6 0-22 04 

211400 0160-4004 

2040(1 016(1-4004 



20400 0160 -40114 

2(1400 0160-4004 

20400 0160-3878 

1901 ■0376 



20411(1 19111-0539 

20400 1901-0539 

2040(1 19(11 -0539 

20400 1901-0539 

20400 1901-0535 



2(14110 1250-0036 
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Table 6-3. Replaceable Parts 



Reference 

Designation 



HP Part c 
Number d V 



Description 



Mfr 

Code 



Mfr Part Number 



A9«6 

AV'Q? 

AVQB 

A9Q9 

A9Q10 

'A9IJ11 

A9D13 
AVir.^ 
A 9 (3 US 

A9I3 I A 



AV«(i 

A9W7 

A9HB 

A9R9 

A9IMII 

A9R1 1 
A9R 1 
A9R 1 
A9RH 
A9Rr;. 

AVRIA 
A9R17 
A9R I B 
A9R1V 
A9R;:MI 

A9RB1 

A9R;?B 

a';’rb;a 

a9r;m 

A9RBfi 

AVRBA 

A9R;;'7 

A9r;?b 

A9RB9 

A9R;5II 

a9r;u- 

A9R^0 

A9R^1 

A9R^:',’ 

AVR^B 

A9R -3 <3 

A9R 

A9R4A 

A9R47 

A9R4B 

A9R49 

A9R50 

A9Rrn 

A9RB;.’ 

A9R5B 

A9RB4 
' A9RSB 
A9Rrj(.)- 
A9R3B 
A9R39 

A9R61I 

AVRA'I 

A9RA;:! 

a9Ra;s 

A9RA4 



910 (1-1 AIM) 

91 40- n;r) o 



1(1115-11050 
IB'AS- 0^41 
1 (.154- 040 4 
IB 5 4- (1 019 
1B54- 0475 

1B54- 0475 
1(155- 0B41 
1B54-0475 
1B53- 0 075 
1B54- 0404 

1(155- 0 050 
1B54-0 019 
1B55-0;141 
1B55- 0a41 
1B55' 0B.41 

lB55-0B4i' 

0698-34'J8 

0757- 04'tB 
0757- 045(1 
0757- 0 44B 
0757- 0;?74 

0A9B-5440 
0A90- ■:n AO 
BIO 0-3U55 
0757- 054A 
0757 OBBO 

0757- OBO 0 
0757-0B90 
0757 '0B79 

at on- 33.6a 

0757-044:5 



0757- OBBO 
0757- 0440 
0A9B ;5157 
0757- 0BB9 

(1A9B-3157 / 
0757" 04AB/ 
at 00-3353 
07;', 7- (I4BB 
0757 - 041 A 

1I757' OBOO 
07 ;;, 7 - 0 B 90 
1I757- 1 094 
Bi, o(i-3:5;;;o 
0757- OBBB 



0A9B - 0 OB.'.l 
07;;i7- 0 4A5 



0 7547 ■ 0 4 ; 5 B 
B; 0 O- ;5B7,5 
()A',-(3-3i;“,‘5 
Bl 0 0-3,550 
0A9U- 3447 

(IA9B- 3154 
0757-0440 
0A98-7B40 
07V:)7-01(;10 
0757- OBBO 

0757- OBBO 
0757-0401 



B too- 335(1 

0757- 0 41B 
OA9B-0 0B3 
Bl 00-3B73 
0A9B- 0 0B3 
0A9B-31SB 



1 NI>(M:,TBH RF - f'-H' (01 I) 1 5 ()H I 07 . . 1 AADX , 3 B 5 I.. G 
KOmiGlBR R 1 ‘-CH'-HI.I> lOOl.lH 57 , , 1 AADX , 3 B 5 I.G 

Tinil NG-H 8 . 1 B 5 -D 7 . OAB-WC'.VD. OB- WALI„ 

rRAi'i'.iiaTiiR ■ .ii"(': 1 dhai,. n-(::iiA(o d modi: b.( 
tran!;i:i:btor mbbh- i n- chan ii modi;: tb- 7 b bc 

rRANB (,aTBR NRN B ( TO - IB RD " 3 A 0 HI>) 
TRANBiarriR NI'N Bl TB-)I'' (*D'" 3 A(II 0 U 
TRANataTBR-DllAI,, NI'N PD'". 7 ;:iOMW 

V 

TRANailiTIlW- Dl.lAI NP|'( RD'= 75 I)W 4 
TRANailinilR H 08 I- C'N-CHAN E-MODE TO- 7 B 81 
1 R Aloa 1 a TOR - DllAl. NP N P 1 >- 75 OMW 
IRANBl aiOR" DllAl./' PNP PD -40 OIOW 
'IRANBiaiOR NPN' Bl ICI-IB PD'-BAOHW 

TRANBIB'tBR- . 11 - 1 ':; ( DUAL N CHAN D-MODE 81 ■ 

THANBIBTriR NPN Bl ■ni- lB PD'-BAOrtU 
IRANBIB'I'OR MOSEE'I N-CHAN t. -MODE IB-VB Bl 
TRANB IBTBR MBBC PT N-CHAN I; -MODE 10 7 B 81 
'IRAMB IB'IBR lOBBn;':. C N CHAN l;l •MI'lDl-' T 0 - 7 B B.l 

1 HANK nil cm MBBI-n N-CHAN K- MODE TCI- 7 ? Bl 

RESISTOR 147 1% .125W F TC = 0+— 100 

RlBlB'KiR lOK 17 , 1 B 5 U F IC-IH-IOO 
REBIBTOR 5 , I IK 17 , 1 B 5 U.I' IC- 0 >-l(IO 
in; B I 111 OR lOK 17 , 1 B 5 U P TC'-O't •, 1 (I 0 
RE'B.IBTI)R I.BIK 17 , ) B 5 U C I'C-Ot-lOO 

WI,.'B 1 B 1 I)R 196 17 . 1 B!.'(W F I C" (I t- TOO 
Hfc '81 8 T 0 R 31 , AK 17 , 1 B 5 U F I C-ll ► 1 (H) 
HPB'irimH-THhR BOX 107 C B 1 DP - Al),l l-IRN 
REBIMTOI? 10 17 , IB'.OU P T P.', (I t - 1 0 0 

REBPBTIIR IK 17 . 1 B 5 Ia) P' I C" 0 t - 1 II (I 

REBIBTBR 5 , ABK' 1 7 . 1 Bl'IU P T C "=0 *■ - 1 (I (I 

R FB I BTC) R A . 19 K 17 , PB',;,U P TC== 0 > -' 1 II (I , 

RFBIBPCIR 3 . 1 AK ,17 ,IB', 0 U F 1 C-(lt - 1 (I (I 

RFBPBTOH-TRMR ,,'IK 107 C BIDP AD,') 1 -TRN 

RFB'IBTBR llK /iz , 1 B 5 U F I ('.'"O + 'T I) II 

NOT ABiilGNPD 

RFB:IBT 0 R IK 17 .IB 5 W P I'C' Ot 1(10 

R (."!:11 B'PflR 7 , 5 K 17 , 1 B 5 U F PC 'li t- 100 

REB PBM'IP 19 , AK ‘.7 .IB'.'IU E 'PC'-lIt 10(1 

RFBlBTClR 13 , 3 K 17 , I B 5 U F T C'- lit 1 0 1 ) 



BCI4BI) 
B04BO ' 

BB4nO 



9)11 0-1 ABO 
91 40 - OBI 0 

l)l';)9 (.),••() 91:13 



REB.1B'P0R 19. AK 17 .1B5W F 'PC'n)>- -1 111) 
in B I PIT HR 75K 17 , 1 B5U I" T C- IH - 1 II II 
REB PBT CIR-IRMR BIIK 107 C B:i DP. “AD.l 1-TRN 
RPSIBI'DR 909 17 , I B5U F I C'- IH - 1 0 (I 



REBIBTOR 511 17 ,1B5W E TPl/HU-lllO 



RP'BTBTBR 5 , ABK 17 , B5U T TC'Mit -10(1 

RFSIBTOR' A , 19K 17 ,IB5U F TC~I) > - 1 II II 

HFBIB'KIR 1,.47l( 17 ,IB5U P T C'ni t - 1 0 II 

in B I B I OR -T R MR BOO 1117. C BIDE-AD,1 r'TRN 
in: BIB I HR 9,09K. 17 ,1B',:,W P T C:"(l * - 1 0 1) 



Nin A'lBIGNE'D 

RPBIBTOR 1.9AK 17 ,1B5U I lCi-lH-100 
REBIBTOR lOOK 17 , 1 B5W P T 1 ',-HI ■ 1 II (I 
NPIT ABBIC.NPD 

REBIBTOR ;5.11K 17 ,1B5U E TC-1I>-1(I(I 
inBlBTClR- TRMR BK 107 C 5'im:-AI),'l I IRN 
REHTBTOR '4 . A4K 17 , 1 B5U F TC Ml ■* - 1 (I (I 
REBIBTDR-TRMR BOO 107 C BlDli-AD.l l-TRN 
RFBTBTOR 4BB 17 ,1B5W F T C'MI * - 1 1) 0 

RPliEIBTHR 4.BBK 17 , 1 B5U P Tl':''l)t Kill 

REBIBTOR V.5K 17 .1B5U P PC-O* 11111 

HEBT8TDR 1,47K 17 .II5U I' PC-IH-lllll 
REB IBTOR 31, A 17 ,1B5U P T (",-ll t - 1 (1 11 
RFBIBTOR IK 17 , 1 B5W P TC"- 0* -1 II 0 

REBIBPOR IK 17 ,IB5W F T C "» II * - 1 00 , 
REBIBTOR 100 17 .1B5U F T'C'-Ot-lOO 

NOT AOSIBNED 

REB'IBT'IIR-T'RMR BOO 107 C BIDE-ADJ 1 -'TRN 

REBIBTOR AI9 17 . 1 B5W F Tr."in-1 1)0 
REBIBTOR 1, 9AK 17 .1B5U E T C'" IF* - 1 00 
REHTBTOR'TRMR BK 107. C BIDE AD.T 1-TRN 
REBIBTDR 1 , 9AK 17 ,1B5W F 
RESISTOR 3.40K 17, .1B5U F TCni>-lllO 



B04HII 105!:P-OII50 

1H3B4 , 0DB15 

B0400 \ 10;':,4-l)404 

B0400 1054-0(119 

Bl:)481) 11:154-0475 



BQ41:I(I, 1 l':l5 4-0475 

103B4 BDB15 

BU40(I 1054--0475 

BO 4 0(1 )05;T-(I075 

BO4PI0 I I':I54- (I404 



BO400 , 1055-(I(I5(I 

B 04 PI (I I 05 4" (I 01 9 
103B4 BDB15 ■ 

l'T:)3B4 BDBI5 

l(:i3B4 BDB15 

I0;?B4 BDBII.4 , ^ 

28480 0698-3438 , 

B454A P'4 I /li -i(F lllOB I" 

B/t;;,/|A C4 - 1 /O-Tll-51 1 I -r 

B454A C4 ■ 1 /0-T 0- lllOB P 

B454A C4 -l/H- TO -lBl I ■ P 

B454(, C4 ■) /IP 'I II- I9AR F 

B454A (:4-1/0-TO-31A;,'-P 

;'040() Bl Oil- 3,153 

B454A C4 - I/O- rO-1 ORII -r 

B454A C4: 1 /I'T I (I - 1 001 F 

B454A C4 l/H-'r()-5ABI F 

19701 MI-4C I/O- I 0- A191 -T 

B454A ,C4- I/O TO 31 A1 P 

04111) Bl l)0-,'135B 

B454A C4 -1 /0- T IF- 1 I OB -T 



B454A , C4 I/O- TO- 1001 -r 

B454A ,i;0 l/PF TO -75111 -P 

B454A i::4 - 1/0--TIF-19AB--F 

19711 1 rti"4i:: 1 /o- PI) - 1 ;e<b P 

B454A E4 I /I'F I I) - 1 9AB - F 

B4',':V4A i: 4 I /O- j IF ,750B P 

BP)4O0 BI(l()-33'53 

B454A l"4- l/O-'PI), 909R f 

B454A C4 -1/11-1 IF- 5 I IR -I" 
■'■'(, 

B454A C4 I/O 'I0-5AB1 F 

19701 Ml 4i;i/0-'I IF- 6 )91-1 
B4546 C.4 l/O- l IF-14.71 P 

BII4O0 Bl 0(1 ^.V,;,!) 

19701 Ml" 41,; I/O- T (1-909 1 - I 



B-'lllOA C4- I/O- TO- 1961 -P 

B4',;i4A C4 1 /i':P TO "1 oo;v-p 



B4V,46 C4-1/1) T(I-5I 1 F-F 

BO4H0 B 1110-3093 

B4546 C4 I/O" TO- 4641 •P 

BO 400 Bl II IF- 335 II 

B4’,',',46 C4 - 1 /H -T 0 - ^BBR ••F 

B4546 C4- l/(:)-T 0-4BB1 ■ P' 

B41046 C4- i/o -'riF-7;:;iii P 

B 41.1 4 6 C3- I /PI- P 11- 1471 C; 

BO4O0 0757-0100 

B4546 r,4 - I/O- T IF- Kill I F 

B4546 C4 1/P.F- TO - 1 1)0 1 -F 

B4546 C4- 1 /0-T 0-1 01 - T' 



B040I) BIIIO -335II 

B4546 CA-l/O-rO-AlVR-P- 

B4546 C4 ■ I /O- '10- 1.961 -F 

BO 4 Oil B11I(F-3B'/",5 

B4546 C4- I/O- TO -196 I- F 

B4;:i46 C4 - l/0-HF-3401"’r- 














Reference 

Designation 


HP Part 
Number 


A 9 R 6 S 


() 690 -:vi 5 ;.’ 


A 9 R 66 


i) 69 H- n niEi 


A 9 R 67 


n 7 '.S 7 -,n 4 ;,in 


A 9 R 60 


n 69 iil-;vi',./i' 


A 7 R 69 


(I 69 B-;VI'.,VI 


A 9 R 7 II 


1 ) 757 - nn'.Mi 


AVR 71 

A 9 R 72 


11757 - 0420 


A 7 R 7 ,> 


(I 757 -Il 44 ;:i 


A 9 R 74 


n/i 90 ;vi 57 


A 7 R 7 I. 


1)690 :vi 53 


A 9 R 76 


0 690 - ;i 44 ;;’ 


EV 7 R 77 

A 9 R 7 II 


11757 - n;i 46 


A 9 R 79 


0757-0442 


A 9 ERI- 
A 9 IR 7 


n 3 hi) 1)535 


A 90 I 


ll,i;-MI 19711 


A 9 U:” 


1 n;:’ 6 - in 1 6 


A 9 U;i 


10 ;,'IE 1904 


A 9 IJ 4 


irsiti 1)11119 


A 91 IE, 


to;’n" 1491 


A 9 U 6 


IlS’d- 149 1 


A 9 117 


eh: ’ ll 1546 


A 9 UI-I 


io;,;’iE 14 47 


A 9 LI 9 


) ii;,'n ■ 1 1 97 


A 9 U 1 I) 


io;;’iE 1 1 1 ;,’ 


AVUI 1 


io:m) " 111 ;” 


A 9 Ui;,’ 


io;,’ii- 1 4 ;,”.'i 


A 9 UI 


lli ;’6 1)450 


A 9 U 14 


io;,” 6 - 0 46 ;” 


AVUIS 


10 I’ll" 1447 


A 9 U 16 


IO,;’(l 1447 


A 91 II 7 


Eo;.'n- 1 49;,’ 


A 9 U 10 


1 ii;;,’ 6 - 1) 450 


A 9 III 9 


10;, ' 6 - moo 


A 9 UEI) 


io;,’n - 190 .,’ 


A 99 R 1 


1911;,’ - 06011 


A 99 RR 
AVVlSf, 
A 9 UR 4 


1911;? 0 601 ) 


AVWl , 


no:. 69 " :”ii n.i 



D Qtv 







Table 6-3. Replaceable Parts 



Description 



Ki-.8r>iiroB a . 4ni( iz . i paw r 

Hl!! 51 F.Tt'R 1 . 9 i>K 1 % . I S 5 W F TOO-* 100 

PE 81 . 9 T 0 R B . I I'K 1 % . lafiW !■ TOO-*--! 0 0 

HESTf-rntR IX . r 'n;- ii *■■■ i on 

REHTiimm 2.B7K IX , 1 B5W I" '('('=()■* I Dll 

B.MK IX , ) EBW I TIEMI t 

hi n 

Ri'ianTriR y:;,ii ix , i i- ir: - in iiiii 

RESISTOR mil IX .i;;'su i lOO 

RESISTOR IX , I IS" lit inn 



RESISTOR S,f:IM( IX .ll'SW E I(;OEi-llin 

REfiiiviEiR Rsy IX ,i;",iU I" TIE 1)1 inn* 

NIEI riSSISNEI) 

RE 1. 1 SI OR III IX ilEliW E lE-IEi lllll 

RESISTOR lOK 1 % . 125 W F TC = 0 -e ~-100 



IE Rill MAI, ' I ESI ROINI I’SH 

u; RSiR III I. i;:'"iEii 

IS SOMI’ARA rOR SR TO-VV RKS 

IS SONV I n M D.'A U. Dll' S RKS 
IS OR AMR Wit 10 '/'V RKC; 

IS DEH III, IS MON'IWV SIX I I Ml’ 

IS HER III, I, S NON -INW HEX I JNI’ 

IS MIII,IIRI>iR T- I:IIAN-AMI S DOAI, Ur DIR S 
IS III, I S lA ltll RAM STAI NS .V S 
u; SAir III. IS NANI) niiiAi) r-inr 



IS EE III, 

I S El I II, 
IS M'.i III 



s d-t m: Ros-Eo:,;i; -IRIS 

B O IYRE I’OS- I DSE--IIM S 
S MOI'IOSlItl, REIEMS 1)1 lAI. 



OR AMR TO-V',^ I’lU'; 



IS SON'.) in 
IS III,, IS 



DD/A IO-DI,R"S RliS 
0 -ltll RAM SI AT tKv HS T S 



I non 111)71 

nun IE ir/i.iO 



IS III. IS U. fill RAM STAI 'S'l -NS '.VS 
IS HI R 111 IS INU NIX I ■ IRR 
II,; OR AMR TIE - 97 RKS 
IS S 0 N 7 1 : 1 - H- D/A 16 - DIR S RKS 
IS DR 7 R Ml. miAl 

DIODE /NR IN|i :’7 6 , R'R '.VX DO -7 RD^ w nU 
NO! ASSISNED 
NOT ASSISNED 

DI(,)DI /NR INIIRy 6.;,’7 SZ DU 7 RD-', nu 
SAHI I, I.OAX , RISID 

AV EIISSEI I. ANIONS PARTS 

RiN Roi I, , 116 ;;’ IN DiA , ;;’s in is hi - so 

EXTR-RS HD Will ROI, VS , 116 ;” Ml) - I HKN!^ , 



Mfr 

Code 



R-nsns 

;inE;n 6 

;.’'isn 6 

;;’nEin 6 

:;'0546 

;”nsn6 

;| 6 S 46 

E’n'in 6 

;;’nEi 46 

;;- 4 S 46 

;’n'.i-i6 

;;’niin6 



0 (I n I) n 

ilT'iTS 

II/16AS 

;’nT:;Si 

;?'/o.v;i 

I) I ;’ 9 s 

n I ;” 7 S 
II 4 7 1:1 
n I ,’ 7 S 
n u ”/;6 

(1 1 ;;’ 7 S 



;;' 7 ii 1 4 
n 4 '/r:'i 
n I ;'9S 

( 1 1 ;iv;:i 
(I I :'9S 
r;vn 1 4 
II 4’/ 1 :a 
II i;,’75 

;.’ 4 ll 4 6 



;,' 4 II 46 

;’ii 4 iin 



;,’0 4 on 

;,’040 n 



Mfr Part Number 



S 4 - I/O ■Tn -3401 -I-' 
C 4 - 1 / 0 - TO-I 96 I "F 
S 4 - 1 /B I n -’.Tl 1 1 - E 
C 4 -i/B-Tn--;;.’f) 7 i-E 
S 4 "i/B-Tn -;:‘B 7 i-E 

S 4 l/B- in-SI II "F 

S 4 - 1 /B - IIE- 7 SI E 
S 4 " i/B- in -I n n;;,’-i- 
(: 4 -i/o-Tn-'i 96 ;;’-E 

S 4 - l/B-TII-.IO.'ll-E 
S 4 - l/B- 1 n-TIT 7 R r 



S4- l/B I IE" KIRI) • E 

C 4 - 1 / 8 -TO- 1002 -F 

ORDER HY DESSR IRTION 

am;?si 11410,: 

SMI’"- 111 -S..I 
ADIiDlKD 

SN74l,„S;i67AN 

SN74’, S;i67AN 
MS l 4IIS;;’Hi::l„ 

SN741 S67(1N 
SN74LSnnN 
SN74I S74AN 

E-'T/nur/nAN 
ShE/nESK’iaN 
■I l-?S 5 H 
Ms.'i4ini:i„, 

SN741.,S67nN 

SN74l„S67nN 
fiN74E'.E36BAN 
I.EOEi'SH 
MSinnoL" i.i 
SN7',:i,l6;iN 



I no ;,,’ 7 

(1 oETiV" ;/nn;V"; 



1 4011 -n 117,1 
4 ii 4 n-n 7',,;6 
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S(M> intruduslion to this SRstion for ordenni; information 
’•‘IndicatRS fastory sRlei'ti’d valuo 
























Table 6-3. Replaceable Parts 



Reference 

Designation 



('VKIXA 7 I’;:’ 

AlDXlMil 
A ) (IXAV 



HP Part 
Number 



D Qtv 



Description 



II or, 6 V- A II on 7 1 

II 1 All- 0 nr; , 2 

III A II -11 nr; 

II 1 6 II -11 nr; 

nrn- ai:iai 
nr:!!- 47^57 
iRsi-ftiai 
nr:ii- 49 : 5 ii 

71 II ll-17BI;l 
71 llll-17r;IB ■ 

71 II II 17BB 
7111 II' 170B 
7111 II " lyBB 

71 IIU"17r;IB 
71 II II " 17BB 



nnii' 1147 ;'! 
i;rn-;:! ii.ib 

IBIM " nWiS 

nrn i;iab 

1 ai'il ■ BIK 5 ;:i 

iBBi • a;?i:i5 
nrn-AijBB 
n’’Bl- 13 AB 

1 ;ril ■ I 365 




D'lBI'l AY HB IIII' IMIIIAIM) ABM rtl'I. Y 




r.;Ar'Ai:rn:ii» -rxi) iiii- 
CAi'Airnijii ' rxo nir 
CAPAirnnw FXD lui 



V BOX ir^yiir; i:;i:b 

4 BOX BBBDi;: 1 : 1:11 

I BOX ;r:i7i)i:: i:m; 




i;;ONNi';i:: mil biI'IMn h imibi rYi’i: 

cBNNrirmw bii-mn m in;c'iABi;;i,ii ao 

BBNI'O'CIBW BA- PIN M PORT lYPP 

CONNI: I'.TON 311-PIN M POST I'YPi: 

MiriiM: wiiH;': band 7naX‘''AI:Iii oiyiN iBii mi/ 

BHIIKI'' 'WlDi: HAND ZMA)JrAnil I'.llll'IB IBII MIM 

MlOKi:. W'IDi: BAND /MAX'-YiBII MIMB IBII MB/ 

CHOKI:; ■ W'lDP BAND 7rtAX-Y:iBII HHhP IBII HU/ 

BHBKi: 'W:iDi: band ynax^ abii miMN iiiii mb/ 
r.;iii'ii(i. nm>i; band /nax-abib iiiiNii' ibii nm; 

MIBia '>llDi: BAND /MAX' ABII DHMN IIIII Nil/ 



1157 II '0517 
1B51- II A II II 




Nin Y'l'i'UBMIVI) 

NOT ABIIIBNOD 
cBNNi'irniii -pr: pdu: 
MINNIT.IBH-Pi: I Dl.l- 

criNMi- r.iiiii ■ pi; i;- i>i.;i 
B iiNNi ini'iiM’i:: iwK'.i: 
i:;i:iNNi 1 : 11:111 pi: rDi,i: 
BONNi irmii' pi: i dm; 



A CIIN'I /IIBN IHIWB 
15 I.IINn'IUiW B' IlliWB 
BB""i:;i:iNr/iiBW b-iiiiwb 
BB- I'.BNI/llliW B- IIBWB 
15 "BriNr/PIlU B •POW'.I 
411' BONT/lIBU B- IIIINB 



r.;(:iMNi:i:;TUP -Pi:; iiDi;;i:' 411 ■ bum ivpbw b ■iinui''i 

BBNNi 1 : roll ", pi:; riu.i: bb - iibni/iiow iiuwb 
BONNPBTUU' Pi:; i:m:;i:', bb- ilHNivimu p-piuji'; 

A1 11 MlBm I.ANI'BIIH F'AIITB 

THIIP ADI: D IN8i:.PT-NII! 4- 40 , II AB- 1 N- 1 ,B STl. 
i;i'inni:t: I iiii- Bi'i. i.bnt pin i . I4- nM-Uhr.-R/ I'-U 



lyifr 

Code 



B 1 14 nil 

BI;I4I:III 

BB4BII 

BB4BII 

BB4B1I 

BB40II 

BB4BII 

BU4BII 

OBI 14 
IIBI 14 
II B 1 I 4 
II B I 14 
IIBI I 4 

II ; ' I 1 4 
IIBI 14 



BII4BII 
;'B4l.ill 
BB4BI1 
BB4II II 
BB 4111 II 
B 1:14 B II 

BB4BII 

BB4B II 
B.B4BII 



BI'I 41:111 
Bi:i4B'll 



Mfr Part Number 



0lil567- All 0117 

(I I A II " II nr; 

111 AID' II1B7 

II I All "II nr; 

1 B51-ABA1 
1B5I ■ 4737 
lBlVI"5ll:il 
IBM "47311 

7KB II II BII/4B 
7KB II II B 11/ 41:1 
UK BO II ,:.I0/4II 
7KBII0 B0/4B 
UK BO II B 0/41:1 

UKBIlll BO/ 41 1 
7KB on BII/4B 



1 BM • II47B 
I B5I BII35 
IBM " I3A5 
1 :''5I -1365 
IB51" B035 
IB5I- ABB5 

1B5I 6BB5 

1 BM 1365 
1 B5 I I 3A5 



0570 "0517 
IBM- II A II II 



See introdui’tion to this suction for ordering information 
*lndicat('s factory selected value 






















I 



Table 6-3. Replaceable Parts 



Refennce 

Designation 



A net 

AltC 2 

A tic a 

AltCJl 

Atica 

AtlCfo 

AtlC7 

AltCB 

AtU ’,9 

Alt cm 

Alien 

AllClt.' 

A net 3 

AltCl^ 

A net a 

AllCU 

A11C17 

Alf 

AllCh. 

AltEt 

AtlJl 

Aiua 

At 111 
A1U2 

AttQl 

AttUS 

AtlQ 3 

Altl'44 

AtlQa 

At tin 

AtlRa 

A11H3 

AURA 

AttRa 

AtlRA 

A11R7 

AtlRH 

AltRV 

AtlRlO 

AttRt t 
AtlRtP 
All R 1.5 
AttRm 
AtlRia 

AtlRlfi 

A11R17 

AtlHlli) 

AltRlV 

AtlRSO 

A11R21 

A11R22 

AnR2'.'5 

A11R24 

AllR2a 

A11R26 

A11R27 

A11R2B 

AllUl 
AttUti 
At 1113 
AttlJ4 
Aitua 

A11U6 

A1UI7 

AttUB 

AltU9 

Attuin 



HP Part 
Number 



IIBa69-MII)IIB 

111 BO- 1746 
01 BO- 1746 
01 BO- 22 OB 
016 n- 20 fta 
01 60- 205a 

01 BO- 111 97 
0160-2055 
01611-2055 
0160-2055 
0160-2307 



01.<i 0-2055 
0160 •0574 
0160-0574 
0140-0200 

0160-0155 
01 BO ■1746 

1901-0050 

1901-0050 

9170-0 029 

1200-0507 

1200-0507 

91 00-2B33 
9100-1619 

1B54-0477 

1B54-0477 

1B54-0477 

1B54-0019 

1B54-0477 

069B-345B 

0698-3458 

0757-0467 

0757-0467 

069a'-3243 

0698-3243 

0757-027B 

0757-0279 

0698-3155 

0757-0461 

069B-3161 
069B-0QB4 
0 69 B" O'.) 83 
0757-02B0 
0757-027B 

0757~O419 
0757-0419 
0757-0317 
0757- 0419 
0757-02BO 

0757-0401 
075' -0180 
IM/B -3160 
1, 757 • 0279 
0757-0280 

0757-02BO 

0698-3155 

0'757-02B0 

1820-1740 
1820-1443 
1820-1443 
1810-02013 
IBl 0-0204 

1820-1688 

lB5B^-0057 

1820-1200 

1B20-1144 

1820-0586 



Qty 



Description 





D9M DICITAL AIIBEhm.Y 

CAr'A(:.l.TBR-FXn 15lll->-107. 209DC TA 
CAPACITOR-FXD 15Ur>- 1 0'/. 207IH;; 1A 
CAi'Ar.noR-Fxn 220 in- > 107 , mum:; ta 
CAPA c;rrnR-Fxi> .oiiif •*-bo-20'/, ioo9oc m-r 
CAPACITDR -FXD .OllJF >80-2(r7 1009DC Kli-R 

CfPACTTOR-FXD 2,2UF>-10'7 POVDC IA 
CAF ACITOR- FXl) ,01UF H30 -20'7 lOOUDC CFR 
r.APAClTDR 'FXI) .0U)F *B0- 20'7 1009I>C C ER 
r,APoCXTC.lR--FXI) ,01111- *80 ■207 1 009DC CFR 
CAPACl rOR-'FXD 47PF *" 5'7 3009IX'; HICA 

CAPACITOR -FXI) 15IIOPF •* -5'7 30091)8 MICA 



CAPACITOR- FXI) 
CAPACITOR-FXI) 
CAPACITOR-FXI) 



,01UF ♦•8 0 -20'/. 10 0 DOC CTR 
,02281- * -2li'7 1009DC CFR 
,022I)F t-20'7 lOODDC ITR 



CAPACITOR -FXD3V0PF 



■5 '7 30 0901 ; 



CAPACITOR- FXI) 3300PF *-1 07 2009i)C POl YE 
CAPACITOR -FXI) I'.'IIIF *•• 1 07 20U1)\I TA 

DIODE -BUITCI-IINC BOD 200MA 2Na Dll- 35 
DIODF-BUITCHINC 13(19 ailllMA 2NS DO-35 

CnilE-BHIELDINi;; DEAD 

BOCKET -IC 16-CON r DIP -51 DR 
80CI<E:T-U; 16-B0NT DIP-!;,I. dr 

INDlJCmR 39UH 57 ,25DX1U,; U'=70 
INDUCTOR RF- CH- MED 6,81)11 107 

TRAN9I8T0R NPN 2N2222A 91 TO-IB PD“500MU 
TRANSI8T0R NPN 2N2222A 91 TO- 111 PDnviOOMW 
TRAN8I9T0R NPN 2N2222A 91 T8-1B PD='500MW 
TRANBIBTOR NPN 91 TB-IB PD>,«360MU 
TRANBIBTOR NPN 2N2222A 91 TO -IB PD'-,=50 0MU 

REBIBTOR 34BK IX ,125W F T(':« I) * - 1 Oil 

RE5I8TBR 34BK 17 ,125U F TC-0* 100 

HEBIBTDR 121K 1'7 ,12514 F TC‘'0*-m0 
REBIBTBR 121K 17 ,125W I- TCT'^O *■• 1 00 
REBIBTOR 17BK 17 ,12514 F' TOO* -100 

REBIBTOR 178K 17 ,125U F TC«0*-100 
REBIBTOR 1,V8I< 1'7 ,i:,5U F TC-'0*-100 
RF:8IBT0R 3,16K 17 ,125U F TC=0*- 100 

REiBIirrOR 4,64K 17 ,125W F TC = I) * 100 

REBIBTOR 68, IK 17 ,125W F fC«0* •10(1 

REBIBTOR 3B,3K 1'7 ,12514 F T(:; = () * • 1 0 0 
REBIBTOR 2,15l( 17 ,125W F TOO * -10(1 

REBIBTOR l,96l< 17 ,125U F TO-T) * 100 

REBIBTBR tl( 17 ,12514 F TC'«0*-100 
HEBIBIOR l,'70l( 17 ,125U F TC'»0*-il)0 

REBIBTOR 681 17 ,125U F TC™0*-100 
REB'JBTOR 6B1 17 ,12514 F TCF-'TI *- 1 00 
REBIBTBR t,331( 17 ,1258 F TC«0*-100 
REBIBTOR 681 17 ,1258 F TC,= ()*-10() 
REBIBTBR IK 17 ,1258 F TCni*~l(IO 

REBIBTOR too 17 ,1258 F TC'-TF* 100 

REBIBTOR 31,6 17 .1258 F TC«0* 100 
REBIBTOR 31, 6K 1‘7 ,1258 E TOTH IOO 
REBTBTOR 3,16K 17 ,1258 F TC,»0*--100 
REBIBTOR IK I'X. ,1258 F TlFni* 100 

REBIBTOR IK 17 ,1258 1- 1C,«0*-100 

REBTBTOR 4,64|< 17 ,1258 F TD-0*-mi) 
REBIBTBR IK 17 .1258 F Tr,!ni*-100 

TC DR9R m,. DBI'l.. DR9R 
IC CNTR TTI... U3 BIN ABYNCHRO 
IC CNTR IIL LB BIN ABYNCHRO 
NETUIIRK-REB 0-BIP6B,OK OliM X 7 
NET80RK-REB B-BIP1,0K OHM X 7 

1C DCDR TIL, LB BCD-TO -7-8F. C 
TRANBIBTOR ARRAY 16-PlN CFR DIP 
IC 1N9 TIL LB HFX 
IC CATE m, LB NOR r4UAD 2-INP 
IC IN9 TTL L HFX 1 -INP 



Mfr 

Code 



284130 

56289 

56289 

56289 

;.D480 

2H4B0 

56209 

284B0 

nntio 

21 1 480 
28480 

28 48 II 
28480 
284B0 
28400 
72 I 36 

28480 

56289 

28480 

28480 

28480 

2 8 4 80 
28480 

28480 

28481) 

0 4713 
04713 
0 4713 
28400 
0 4713 

2848 1) 
28480 
24546 
24546 
24546 , 

24546 

24546 

24546 

24546 

24546 

24546 

24546 

24546 

24546 

24546 

24546 

24546 

24546 

24546 

24546 

24546 

28480 

24546 

24546 

24546 

24546 

24546 

24546 

27014 
111295 
111295 
0 1 1 2 1 
01 121 

II 1 295 
0192B 



Mfr Part Number 




08569 • 60 II 1)8 

15()D156X902t)B2 
1501)156X9021)82 
15(ID22?X9010B2 
01 60 ■2 055 
(11611-2055 

150D225X90I.MIA2 
0160-2055 
111 60-2055 
0160-2055 
1)160-2307 

0160-2222 
0 160-2055 
0160-0574 
016(1-0574 

DH15I 391.1(1311 (IW911:;R 

0161) 0155 
1 5 II D 156X9 02 0 82 

19 (LI (I 050 
1901-0050 

9170-1)0 29 

1200-0507 
1 20 (I -05 07 

91 I) (1-2833 
9100-1619 

2N2222A 
2N2222A 
2N2222A ' 

1 854-0 019 
2N2222A , 

(1698-3458 
(1698-3458 
C4 - l/B - I 0••1213■•F 
C4- 1/(3 •rO -l 21 3-F 
C4 -1/B ■I 0 -17ir5 F 

C4 1/8-1 II -17(13 -F 
C4 1/11-T O-I'/Ill 1 
C4- 1/8 - 1 0-3|’61 ■ F 

t;/,,, 1/t). 1 ) 

C4- 1/8-T0-68I2-F 

C4 1/B-T0-3832- F 
C4 1/0-TO-215I -F 
C4 1/8-1IF1961F 
C4 1/8- TO -1(1 01-F 
C4- 1/8- T IF 1V8 1 F 

C;4-- I/8- TO •6I11R r 
i::4 - J/(:L-I II- 681 R F 
C4- 1/(F TO -1331 I 
C4 1/8- T (I-681R F 
C4' 1/B-T0 -1(I(U F 



c: 4 ■- 1/8 -'ll) "101 I 
11757-0180 
i;;4- l/8" I (I -■3162 ■ F 
C4 1/8-Tii - -r 

C4- 1/8-T () ■ 100 1 F 

C4 l/O -TO - 1(10 V F 
C4- 1/13-1 II- 4641 I 
C4 1/8- TO -111 (II F 

DB8863N 
«N74n;293N 
BN74LS293N 
2II8A683 
208 A 1 02 

BN74LB24'/N 
(:'.A3I)82F 
SN';4I B05N 
BN74LBII2N 
8N74L04N 



6-28 



See introduction to this section for ordering information 
♦Indicates factory selected value 



/ 





















Reference 

Designation 


HP Part 
Number 


Aiii,'n 


101(1-02115 


A11U12 


, 1010-0205 


A1 11.113 , 


1 820-0471 


A1UI14 


1020 -1190 


AllUlB 


1B20- 121A 


Ai um. 


182 0 -0791;l 


All 1.117 


1020-1534 


Al lUlB 


1020 "(1471 


A1UI19 


1B20-1445 


Al lULM) 


1 02 0 - 12(12. 


Al 1021 


1020 "144 3 


A 1 lUPP 


1 020-1112. 


Al 11.123 


IBl 0-11205 


Al 19111 


19(1 2- 00 40 


All or;* 


19 02 "3 (13 6, 


A 1 1 Y 1 


0410-0490 



41) 4 O" 074;:) 
14B(I-- 1) 1173 
I ;?()o "0 0 HI 



Di 



Descriptioh 



Mfr Part Number 



NEIU())(l(-RITI;l 0-!:iTP4,7K OHH X 7 
NITTMORK-RES' fl -S:i|''4;7K OHM X 7 

i:c twv m. HEX i-inp 

,ir: GATi:; m, i.s nahd ouad b inp 

le. Or.DR TTI. LB 3-T()-H-l INE 3- IMP 




in cntr pmob di'ci) 

k: liAtE: c;hob nor ijdad s- inp 

li: INy TIL HEX t-TNP 

it: m u'l 4-bt:t , 

tC GAIK TIL L.8 . MAMD TP I- 3 IMP 



IC LN'IR TTL. LG BlM A8YNCIiH0‘ / 

J'l: r-T TTL LG D -TYPE. IMIS-rT/r.lr-TRIL 
NF. I WOR l< ■■ RLK H - K 1 1'!'4 , 7I( UHM X / 7 



I)K)I>I;,"-/NR 6,B)U PO-:5S PIL“,4W 
I)J(I1H;.“7NW 3, l(t7 ,T'7. on -7 P^)|'^,1U TC; 




CRYGTAL-IJIIART/ L',GII|I HIT/ 

All HI SC LI-LAME, DUG PARTG 



EXTR -PC PI) ni.K PCII YC , OOP ■r.U) iTHK MB 
r'lN-ROI..L . IIAP- I N-T)l A , PLr I NT„C; HE-Cll 
INBIII. ATCm-LLIMLIITG NYLON 



(L) IPt 
Hi t:?.i 

( 1 1 29 B 
0 1 29B 



2Q480 
in 9 PH 
01P9B 
(1 1 29!vi 
0 1 29B 



0 1 29;'.'i 
0 1 P 9 B 

in 1 p I 



204 ( 1(1 
PB 40 1 ) 



2B40 0 



;;>.(T 4 B() 
:.T.i 4 i:ii) 
2B4B 0 



PO0A47P 

2(1BA472 

BN7406N 

BNy4LBH3N 

BN74LS13BN 



1 B2(l - O/VB 
(■',1)400 1 A E 
3N74 (UjM 
BN74LB37!fiN 
BN74I, BION 



GN74LS29:JN 
SN74LB74AN 
;;MI BA47P 



190 -OOOB 
1 902“30;'16 



()410-04VO 



4040 0740 
1 4i:i (Ml 0 7'3 
120(1 " OOBl 





















Table 6-3. Replaceable Parts 



HP Part c Q* 
Number d V 



Description 



Mfr 

Code 



Mfr Part Number 



Aiaqi^ 



A 12116 \ 
Ai:?H7 \ 
A12RB 
A1?R9 
Ai;'’Rl(l 



1)1356':;, ■■■61)11 16 'I f) 

I) 16 i)-:?:i'ii^ 
016(l^l.’;3t)'/ 

I) UID-t’BDH 
1) 1 8U^1746 
I) 1110- 1746 

01 6ii-;;'i7'? 

016 1) 0 4 

01 60 4 0r)4 
I'lOH 0 ■■ 9047 
016 1) -BBOy 

016 0-40H4 
0160 ■4084 
016 0 ■■•0575 
0160 ■■ :S456 
,018 0 - 8188 

016 0 ■;;.'! 99 

0 1 7 0 ■■ 0 0 66 
0170 0066 
01 60 -4084 
016 0 4084 

0160 ••■ 7501 ' 

01 60 ■8055 
0160-4498 

190 1 ■(io;;,o 
1901 ■■■ 0 o:.,o 

1901 ■■ 0 0'5O 

190 i^o o’:,o 

190 1 ■ 0,176 

19l)l^ 0050 
190 1 0050 
190 1 - 0176 
1901 ■ 0050 
1901- 0176 

1901 ■0586 
190V^ 0 050 

0140-- 0 060 
014 0^ 0 060 
111 40- 0 060 
0 14 O^- 0 060 , 
0140- 0 060 

0140- 0 060 
0;i40^- 0 060 
0140- 0 060 

9) 40 0!;,' 9 
7140- 0i:,'9 

1854 0 o;'i 
i8::,i^ 1,014 
1855- 0 OVI 
18l,5'04'i;:! 

)8":,5 ■ 0108 

1B54^ OOlll' 
1855- 041 13 
1854" 0 OBI 
1855-041 8 
1855^^0105 

II355^0105 
1855- 0105, 
1B5!“,^^010;;; 
1i:)51" 0 1)14 
I8'.'i1-0014 

1 i.;*,i“0 014 



0698-8l:i;'9 
0698-881'r 
0698- 88, 74 
0757- 0448 
0698-0 085 

i 

0757-0448 
0698 •• 1454 
0757-;0448 
0698f'0 1)85 
075'7/-0 44;,','. 



1)810 Ai'IAl.,08 A8!:,riOi:0 Y 

'i;;Ai'Ar;rii:iR-"f XI) i ooi'f' f - 57 . ioovdi;: .mica 
i:;A8Ai;;:ir8R-FXi) loopi' ^■■5';^, looym:; ' mica 
r Ai'Ar;iTi:o< -r;ii) ci’oiii- < ■■■ i o'x loyor: ia 
CAI''AC 1Ti:)R-r,XI) 15II1>- 107. ’I'llUDC IA 
CAI'Al.lTBR-l'XI) I'.I.ir >- 1 1)7. 8IIV1X.: TA 

CAI'ACITDR- I'Xl) 111 PI- » '57. 11I,!8I)C MICA 
CAPAC I'IDH ' FXI) IllllP)' t ■ '57, IIIOUDC MICA 

CAPAcnnu -I'xi) ,iiii' * 807, 5ii8i)(.: cfr 

CAI'ACITDR 

CAPAC rrilR-FXl) lOOPF t -57. IllODDC MICA 



CAl’ACrlDR- FXI) ,ll,)l- ■l■, ;,’07 1:,I181)C CFR 
CAPAC1IOR-FXI) ,1111' t-807. 5081)1,: CCR 
CAPACriOW- !■ XI) ,0478F ■» 807, 508I)C CCR 
CAPAcrriiR-Fxi) looopp *-i07, ii(8DC i;:i:r 
CAPACITDR" I'X!) imiFr - 1 117, 51181)1; I A 

CAPACrrCIR -1-XI) IIIPF t -57, 10 081)C M1CA 



CAPAC ri 8R-FXI) 



■1-11)7. 8I DC POl.YC 



CAPACI niR-l-'Xl) ,t)87l)F t-)l)7. ;;'0''81>C, PDl.Yl:; 
CAPAC I T8R- FXI) .llIF i- 807. 5118DC CCR 
CAPAC nOR -FXD .181 t 80Z '^OVDC CFR 

CAPACI TOR FXI) 48F 'I•:107. 51)'7DC MCI - P DC Y C 
CAPACnC)R--FXI) ..liniC t.||0-811’7, 101)81)C CCR,:' 
CAPACITDR- -F XI) 5.6PF *■-. C'PF 80 08I)C CFR ' , 

VioDi: -'iiwrrcoTNC i;io8 , 80 oma 8ni-; do -id 

DIDDI' • CWITCDINC 8118 i-.M)01OA I'NB DIT'/I',:, 

D 1 81)1,: - 814 ITCll INC 808 800MA 8N8 DO-15 
imiDF ■ 5UITC111NR 8118 801IMA I'NK 1)0-15 
DIUDF -CFN PRP 158 SOMA DO -15 , 

i):i:i)DF-'!iu:m:;FHNC 8ii8 cdoma onc dd-i':;, 

1) 1 0 D I; - 13 W :i, T C H 1 N C 808 8 0 0 M A 8 N8 D 11 - 1 5 
D.18DF- CFN PRP 1',,8 50MA DC) ■15 
DIClDF -HWnCHrNC 8118 800MA 8M8 DCT^IS 
imiDF-CCN PRP 158 SOMA DC)' 15 

DICIDI' ■ CFN PRP 108 85MA '18 -78 
DICJDC CiUlTCOINC 8118 POOMA 8148 1)8-15 

I C R M 1 N A 1„ - 8 r 1 1 1) 8 P C; ( . - F D I FIR U P R F 8 B :■ M F C 
'! r: R M I N AC ■■■ Ci I D D BP u; ■ F D r H R 1 M ' R C T, 8 • MT C 
r F R M 1 N A 1 , - 8 TOD BP Cl, ■ 1- 1) I HR 1.1 P R F: ;■, -Ml C 
FI RMINAL-'HTCID BPC L-C D1IIRI) PRC88- MTC 
IT; R M C NAI. - 8 Fill) 8P Cl ■ F D FOR 8 P RC 88- M FC 

TF RM:I NAI, ■■ 8T8D BP Cl ■■ F Dl HR 8 PRF.88-MTC 
rCRM.INAI. -8T8I) 81'CI. -FDTHRO PRFBB-MFC 
T F RM'I NAC ■■ B'l 81) f:,P IT, ■ F D'l 1 IR I.) P R F BS- M I C 

.INDUCTOR RF -CH-MI .I, 880I1H 57. , 1 66DX , IIP',!. C 
IN1)8C;T8R RF- CIT MI I) 88ltC)H 57, , 1 66DX , 18 ,). C 

TRANC.IBTOR NPN 81 IF .18 PD"160M14 
IRANC IBIDR PN)' 81 18 "IB "D'.'lMlMUl 
FRANC I8T0R .T C'i:F N Ch.AN l.-MCniF, TO-' 1-1 81 
TRANU8TDR ,I-M:T N' Olt.N 1) MClDC FCI-', 8 81 
TRANC;I8 ICiR-;iF 1:T DUAL N-Clli'iN D MODF 8,1, 

.IRANI: I B'l cm NPN 01 CO- 1 8 PD''^',-.60M14 , 
/iRANCilBTO'R ,1 -FFT N -CHAN A ■ MOPF , T C ■ 1 8 81 
.^IRANBl 8TC,R NPN Bl 'ICI-18 I D-IA'IMW 
'/ 'FRAN8'i C;ITC3R -:iFF 'r .DllAC N- CHitlJ D'-MCDC 81 
'1RANC.|! B'lflH .l■■l l:T :’N4117A N CTIAK O' MCIDF, 

IRA'tl'ia’/'OR ,1-1 c.'T 8N41 )7A/'N CHA'.'i i> MnDC;; 

tranbiTccdr ,) fi:t ;.;'N4ii7C^ M' ohat d hodf, 

TRANBIBTlJ;' .1 -FFT 8N4117A N CHAN D“'MC)DC, 

Tl.ANC) i',-;iTC)|i pop 81 TO- 18 P D=' 16,',.M14 

i'ranbtbto'R PNC-' ::n tcf-tb p),6my,i)MU 



.'8480 



RFl;-:i 
RF.BIB' 
RFC 1 8 
RFB'18' 
RFC 3 B 

RCCT'B 
RFlTi: 8 
RI::',:|IS 
PFBI 8 
R/:,;;vis 



lltlTDljl PNP 8] TC-18 PJ)„-''.,,.0M:4 
T':IT(3I PN" B'l TO" -18 PD-?i60MW 

t'c)r lioK ,i'7, ,i:;:5u f TC-O't-ui 
T IC, lit.'OOOPK ,17, , 18514/ F TC'=T),t ' ■ 1 0 
ICR !'6;>K U. .1P5U I- ■I;t;='^0't-llVO 
T',1R lOK 1'7, .IPliU F T.'^MIt-KIll 
',C|R. :J|, 61K 17. , U;SU F; TC-TI't",'ll)0 

TCIR tOK 17, ,12514 F C ,=0 0(1 

TCR ,215l< 1% , 125W,F; TC>=' (/■)■,■■■ 1 0 1) 

TOR l ilK 17, ,125U F FC,r,0 i--l 0 0 



FO R 2 6 1 K , 1 , 1 2'514 ■ F 'I C'=' 0 t - 1 1) 0 
TC),'l U K 17, ,125W F; TC',= 0 t-~l 00 



1)85C>5-60 016., 

01 6 (I ■■■■220 4 
0 1 60-2207 
150D227X901 1)8:' 
1500l'56X9ll20 82 
:50D156X90;;'()P2 

0160 -:;!1 99 
I) 16 II “2,2 II 4 
0 160 •40 84 
5 1)0 0-9 0 47 
01611 -2;:mi7 

1)160-41)84 
01 60 -401:14 
1)160-0575 
II 160 -1 456 

11 ',01) 186X9 05 dr:: 

0160 -2199 
1)1711-01166 
0l7ll ■.0(166 
011,0-41)84 
0160-4084 

I) 16(l-1',',')01 
01 6(1 '• 2055 



190 1-0 O', -xO 
I 9(1 1 -Oil 50 
1901 -11050 ' 

19111-01)50 
1 91) i “.0176 

■'1901-1) (ISO 
19111 -01150 
I 9 0 1-0176 
1901 0050 
1901-0176 

190) •0586 
1 90l-(ll)',';i0 

on- 68 09 0,0 0 2119 
(1 11 ■68 0 9 0 00 2 0 9 
01 1-6809 000 ;.MI9 
1)1 1-68 09 DO (I 2 0 9 
on ■■■■68119 nod 209 

nil-- 68 0 9 0 00 209 
on “6809 000 209 
,11 '11-6809 000 209 

•Fl -111 0 129 
9 140 -,0129 

18',, 4-0021 
1 851- II 1)14 
11155-0 091 
1855 (,4i:-' 



1 1:154-0, VI 
1855-0412 
1 854- 0 0:,n , 

185',0“1141T 
2N4117A 

2N41 17A 
2N4117A 
2N4117A 
1851-0 014 
1851-0014 

18';, 1-0 o;,34 

185,3-0 014 

D 698-88 ;-'9 \ 

(I698-:8819 \ 

l)/,9l3-81;i::'4 
C<V-l/,8" Tn-1(H)2-F 
C4-- 1, '8-T 0-2611 F 

C4-170-TO 'UI02-I- 
C4-1/8-T0-2151-F 
C4- l/,n--T0 - 1IHI;3 T- 
C4-1/8- T0 ::26n ' F 
C«- 1/8-TO -iOO 2-F 































Reference 

Designation 

AiaRU 
Ait*R i::; 

AlSRi;? 

AU'RM 
A12R15 , 



A12R16 
A12R1V 
A12R1B' 
A 1 2R 1 9 
A 12 R 2 I) 

A12R21 

A12R22 

A12R23 

A12R2<» 

A 12R25 

A 12 R 26 

A12R27 

AI2R2B 

A12R29 

A12R3I) 

AI2R31' 
A12R32 
AI2R33 
AlBRiJ'l 
A 12R35 

A12R36 
A 12R37 
A j 2R3B 
A12R39 
A12R41) 

A12R‘11 
AIBR't? 
Ar2R/»3 
A12R44 
A I2R4B 

A12R46 

A12R47 

Ai;.'R4B 

A12R49 

A12HSI) 

A12R51 
A12R52X 
A 12R53 
A 12 Rri 4 
A'lBRBfj 

A 12 R;:i 6 
A I2RB7 
Al?R',:iB 

A 1 2S 1 

A12T PI 
A 121 P 2 
A 121 P 3 

A 12U1 
A12U2 
A12U3 
A12U4 
A 1 2U5 

A12U6 

A12U7 

A12UB 

A12U9 

A12VR1 

A129R2 

A12VR3 



Table 6-3. Replaceable Parts 



HP Part 
Number 


c 

D 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


l)69f:l-;3454 


3 




RESISTOR 215K 17, .125U 1- Tr,-0+ 100 


24546 


(.;4 1/B-TII--2153-F 


l)69B-;34H4 


3 




Hl'SlSTCiR 215K 17 .125U F •Tl>.0'»-1 00 


24546 


C4- 1/8- T ll -:2153 E 


Il69lil-3»5H 


0 


3 


RESISTOR 4, 02K 17 .125W F TOIH -IOO 


24546 


G4 -1 /n-TlI -4(121 -F 


(I7S7-II2BII 


3 


' 


RESISTOR IK U .125U F 1 (VMM- 100 


;;>4546 


04 -1 /FT" i'll -lOlll -F 


0757- (144 :;i 


9 


, 


REST ST OR I OK 17 ,125U F T(:,-0>“100 


24546 


(.',4 1/0-MI - 1 002-F 


ll<>9B-(ll)B5 


0 




R E S 1 B T 0 R 2 . 6 1 1< 17 . 1 25W F T C 0 t • 1 0 0 


;;4546 


C4-,l/8-H)“261 1"F 


0757-044;;; 


9 




RESISTOR lOK 17 , 1 25W F T(:;=(l>-100 


24546 


(.;4-l/0'TI)-10 02-F 


:;;io 0-3353 


B 




RESIST BR-TRHR 21IK 107 C S I l)E' AI),1 1- TRN 


21:1 48 0 


21 II (1-3353 


0 69 (il- 08:29 


6 




RESISTOR 20K ,17 ,125W F TO0-*-10 


20400 


(l690-'80;;9 


1)690-3157 


3 


jd 


RESTSTBR 1 9 , 6K 17 , 1 25W F IC'^IH-lOO 


2454 6 


04- l/P-TO -1962 -F 


0698-0840 


1 


1 


RESISTOR 2,1BB5K ,17 , 1 25U F TC-IH- 1 (1 


2B4B0 


0698 ■0040 


l)69B“343(l 


5 


1 


RESISTOR 21,5 17 , 1 25U F TCfO'f - 100 


ll30i;iB 


PME5T- 1/0- T (l■•^1R5-^ 


0757-0442 


□ 




RESISTOR lOK 17 ,125W f T r, =(l » - 1 (1 (1 


24546 


G4 - 1 '8-Tll -1 0 02 F 


069B-(I0H5 


II 




HE,:S:iSTI)R .2.61K )7 ,125U F T(5-Mlt-10l) 


24546 


C;4- I/O- T0--261 1- F 


0757-0442 


El 




RESTSTOR lOK 17 , 1 25U F T(:5=0>-100 


24546 


G4"’ /n-TO-l 0(12-1- 


0698-3160 


B 


1 


R,.:S1BTnR 31, 6K 17 , 1 25UI F TC-IH-lOO 


2 4546 


G4" I/O- TO-3162 r 


. 0757-0279 


0 


2 


RESISTOR 3,16l< 17 ,125U T T(,;-(l-' 100 


24546 


G4 1/(J-TII“3161 F 


0757-0442 


Q 




RESISTOR lOK 17 ,125UT KP-Ot'lllO 


24546 


C4 1/8-T II -1 002 r 


0757-0279 






RESISTOR 3,16K 17 , 1 25U F TC;-0>-100 


24546 


(;,.( 1/8-TO • 3161 "F 


0757 •0465 


II 


1 


RESISTOR 10 (IK 17 ,125U F 1 O'- 1 (1 0 


24546 


(:.4-l/l:t"TII--t003 1- 


0757-0449 






RESISTOR 20K 17 ,i;;’5W F TC: '■((■'-1 00 


■ 24546 


„;4"1/II- T0 ■20 02 -F 


■ 0757-0459 


B 


j.i 


RESTSTOR 56,2K 17 ,125U F T(.;-(F»100 


24546 


i:,4 I/O- TII--5622’ F 


0757-0449 


6 




RESTSTOR 2IIK 17 , I 25U T T(",»~0 1 0 0 


24546 


CW ■ 1/O-TO -2II02 -F 


0757-0449 


6 




RESTSTOR 20K 17 , 1 25W F T(Xlt-l(IO 


24546 


04 1/0-1 11-2(102 E 


0757-0442 


9 




RESISTOR lOK 17 ,125U F T(",-(l>- 1 0 0 


24546 


04- 1/O -TO - HI 02 - 1- 


0690“ 355B 


B 




RESlSTlJR 4,02K 17 ,125U F T C= II t •• 1 0 II 


24546 


G4- 1/0--TO-4II2) - E 


210 0-3212 


B 


1 


RESISTOR -TRHR IMIO 107 C TOP-AD,! 1-TRN 


21 148 0 


2100-3212 


0757-0442 


□ 




RESISTOR lOK 17 , 1 2SU V T (2 0 • - 1 II 0 . 


24546 


04- 1/I;I--T()-10()2-F 


0757 0442 


H 




RESISTOR 10K 17 , 1 25W F T C- II ' ■ 1 0 0 


24546 


G4 -1/n -T0 - 1 0 02-F 


0690-3550 


B 




RESISTOR 4,()2K 17 , 1 25U F T C- 1) * - 1 1) II 


24546 


G4 1/1) -1 0-402T-F 


0757-0 449 


6 




RESISTOR 20 K 17 ,125U F TCTMT'- lOO 


24566 


G4 - 1/0-10-21102 -F 


0757-0449 


6 




RF,S;iSTi:iR 20K 17 , 1 25W F IT, -Tl * - 1 II 0 


24546 


i;:4 l/O- T 0- 2()(l2--F 


069(;l-0004 


9 


1 


RESISTOR 2,15K 17 , 1 25U F TC-II ' -1 00 


24546 


G4 -l/n-Tll-2151-F 


0757 • 0 442 


9 




RESISTOR KIK 17 , 1 25U F T O' ll-t- 1 0 (1 


2 "'546 


C4- l/fl -TO-- 1(102 F 


069O-3432 


7 


1 


RESTS 10R 26,1 17 ,125U F TO-O' IOO 


03 DOB 


PME55 ■)/B-T(l-26RI -F 


0690-3132 


4 


1 


RESISTOR 261 17 ,12514 F T !> 1) ' ■• 1 0 II 


2 4546 


(.',4-1/0 -T O ' 261(1 -F 


0757 '0280 


1 


1 


R E S 1 S T O R 9 , (1 9 K 17 ,1 2 5 W F T C 0 ' - 1 0 0 


19701 


MP4G1/8-T 0 “9091 -F 


0757-0200 


3 




RESISTOR IK 17 ,125W F TCM) ' 1 II II 


;;.'4546 


(■,4 -1/0- I 0-1 001 F 


0690-0003 


0 


1 


RESISTOR 1.96K 17 ,12514 F T0-|l • 100 


24546 


04 - I/O- TO- 1961 -F 


0690-3157 


3 




RESISTOR 19,6I< 17 ,12514 F T (■;■••■= 11* - 1 0 1) 


24546 


04-1/0-111 ••1962-F 


0690--3443 


D 


1 


RESISTOR 207 17 ,125W F TIFMI 1 II 0 


24546 


i;4- 1/O- TO -2H7R -F 


0757-042B 


H 


1 


RESISTOR 1,62K 17 , 1 25U F T C'M) t ■• 1 0 II 


24546 


04 I/O -Til -1621 -F 


210 0-3273 


1 


1 


RESISTOR •TRMR 2K, 107 I! S I DE-AD, 1 1-TRN 


20 48 0 


210(1 ■3273 


069O--3159 


5 


1 


RESISTOR '26, IK 17 ,12514 1- KEMIt-lOO 


, 24546 


i:;4 I/O- Tii -:;6i 2 -f 


0690-3445 


L. 


1 


RESISTOR 348 17 .125U F T Cl-O'- 1 (1 II 


24546 


0,4 1 /IE TO ■340R - F 


210 0 -3353 


B 




Ri:-;sii;inR--iRMR 2 Iik iii7 c: ii!De-ad:i i- irn 


2(140 0 


2100-3353 


06VO- '3450 


n 


1 


RFS1S1T1R 42, 2K 17 ,1250 F T(:,--0 ' • 1 Oil 


24546 


04 ■1/1)~T 0 -4222 - F 


0757-045';' 


B 




RI-SUiTOR 56, 2K 17 ,1250 F TE^MI-t 1 1) II 


24546 


04- 1/8-T 0-5622- F 


3101-1274 


1 


1 


SOI T(',H-SI.. SPDI SUHHIN 2A I209AC PC 


20400 


3101-1274 


1251-06(1 0 


0 


p 


r,i:)NNn:;T()R-s(-;i, eont pin i , i4-Mh--i.isi:i s/ si'4 


2(;)40l) 


i: '51 -I) 6 II 0 


0360-0077 


B 


1 


TERHINAL-STOD HOE-TllR SOOI RM -MIO 


20400 


(13611-0077 


1S51- 060 0 


U 




CONNEinOR- S(,'.L (TINT PIN 1 . 1 4 NM- HOC; ■ SI’ F.« 


2 04 Oil 


i;.'51- 06(1 1) 


1020- 0223 


0 


3 


1C UP AMP GP ID -99 PKG 


(147 1 3 


Ml. M3 01 AG 


102 0 • 0223 


0 




. ] C DP AMP TP 1 1) 99 PKU 


1)4713 


MI.M3II 1 AG 


10 '26- 00 09 


2 


1 


IC UP AMP TO-99 PKG 


0666'.1 


SSS725C1 


1020- 0223 


0 




h; dp AMP i:;p t(:) -99 pkg 


0 47 1 3 


M1.M3II 1 AG 


1020-0321 


9 


1 


ID GlIMPARATOR GP TO-99 PKG 


(1129 5 


SN'/2711II.. 


102 0-1211 


B 


1 


TC: GATE TIL 1, S IIXCL-OR (JDAD 2-TNP 


(1 1 295 


ON7 41.S06N 


1020-1197 


9 




IG GAIi; TTE I.S NAND QUAD 2 INP 


0 1 295 


SN74IS(I(1N 


1020- 1195 


7 


.1' 


IC r-F Til 1.8 D-1YPE PDS- FDGE- TRIG CDM 


II 1 295 


SN741,Sr/5N 


10;.1 0-1197 


9 




TG GATE Til, I.S NAND QUAD 2 -INP 


0 1 ;;.'95 


SN'/4I.SIU1N 


1902 - 0 041 


4 


1 


DIODE- 7NR 5,119 57 DO- 35 PD'= , 40 


21)400 


1902--1) 041 


1902“ 0025 


4 


1 


DIODE -7NR 1(19 57 DO-35 PI', ■•“.40 T C, ■ ♦ , (I6'7 


2048 II 


1902-00;55 


1902-3036 


3 


1 


DTCIDIT- /NR 3.169 57 DO- 7 PI>“.40 TC«- . 0647 


2848 1) 


1 91)2-3036 








ai:.i mis(:;ei.eanei.)us PARTS 






1400 -0073 




2 


PIN' ROIL , 062- TN DIA ,25 IN- LG UE-Ell 


20480 


14011--0 073 


4040 •0740 


3 


1 


EXTR -PC; tlD KLK Pill YG , '162 - BD-THKNS 


' 2B4B0 


4040 -1I74H 


4040-0749 




1 


EXTR-PC DD DRN.POIYC; , 062 HD - I FIK NS 


2848 (1 


4040-1)749 



See introduction to this section for orderini4 information 
^Indicates factory selected value ' 

6-31 

























Reference 

Designation 



AlllCHl 

ai'.scr;..’ 

A13CR3 

ai;m;:r 4 

Ai;iCRS 



A13CR6 

Ar3CH7 

A13f,:RB 

A13CR? 

A 1 3CR 1 II 



A 13 CR 1 1 

aucim;;' 

A I 31', R 1 ,3 
Ai-uiir. A 
A 1 3CR I a 



A 1,3 CR 16 
A l3r,R 17 
A13CR 1 1 1 
A 1 ;511R 1 9 
Aianci'i) 



ai3cr;:',’i 
ai3C;r?; 3 
A r,3CR:.r3 
ai;m::ium 
ai3cr;:i5 



A 1 3« I 
A 1 3Q1^ 
Ar,3«;'i 
AKSQ'l 
A13Qt:i 



A 1 3U6 
A13Q7 
A 1 3Q8 
Aiumv 
A 1 ',58 I (I 



A1',5R I 
AI,:5H:? 
Ar,5R','5 
A 1 ,'5R <1 
Ai;.5RS 



A13RA 
A13R7 
A ) 3H8 
A'I,5R7 
A 1 31) 1 II 



A13R1 I 
A 1 '3R 1 
Ar,‘,R 13 
A I 31) 1 ■) 
Ai3inr. 



Ai I 31) I (> 
A.l ,5R 1 7 
A 1 ,51) 1 B 
A 1 ',5R 1 9 



A r,5'H' 1 
A 131 V? 
A r.5'11’ 3 
A'1,5'UM 
A 135 1' a 



A13IPA 
A 1 311 1 



6-32 



HP Part 
Number 



1711 1- 117^3 

1711 1 - II nail 

1911 1 117^3 

190 1 " II nail 
19111 ■II nail 



IBS 4- IHII^ 
1B',M- II ^IM 
IBB 3- II II 07 
IBS^- 114IM 
IBB^ - IHII't 



IB',-.^- IHII-I 
IBB 'I - IMII4 



lBI-i4'’ 11A37 
1BB4' 0637 



IBB 4 -0637 



07',;7- 04',,'iB 
0 757 - O I 99 
0757' 0199 
0757- 114'3B 
069B" II 0114 



07 57- 0199 
0757- 0 199 
I169B ■■ II OB','! 
0757- 0 199 
0757 - 0199 



0757 ■ II 199 
11757-111 99 
075 7- 0199 
0757 0199 
0757- II ;,'79 



0757 - 114 ;'.' B 
0757- 0 199 
0757' 0159 
0757- I1 1 99 



1351 ■II61I II 
I 351 • 060 II 
i;?5l 060 II 
135 1 - 060 II 
i;;5 1 061111 



1 ;',’51:,- 060 II 



IB 311-1 1 1 B 



1411 0-11073 
4 04 0 - 07411 
4 0411 “07511 



^ Qtv 



OB565-60017 1 9 



Table 6 * 3 . Replaceable Parts 



Description 



RP.I AY DHTV1TR ABBPMin Y 



DTOOi: 

D'lBDr: 

i)TBi>r- 

djbih;: 

i> KiDi-: 



-BUITBH'INB BII9 2II0MA HNB IHl- 
■BUirrCHING 1109 BIIIIHA I'NB DB- 

-BuircHiNi;; qo9 biioma bnb db- 

-HH «:ir» BIBiniTKY 

"BUTT CHI NB BII9 BOOMA BN3 I)B- 



DJBDi:; 
I) IB Dr 
DiBin: 
1) ibih; 

D I BDi: 



-TiWTTCiriNG 11119 BIIIIHA T.’NS DB- 

•BUTTBHTNT:; B09 BOllMA BNB DB- 

• BunBHiNi:; 11119 biioma bnb di;i- 

-SUTTCHINB B119 BIIOMA BNB DB - 

BUITUIINB 11119 BOIIhA ?'I>IB DB- 



DTClDlf; 
D1 BDi:: 
DTBDT, 
III Til) I'., 
DTBDi: 



•SUirCHINB 8119 IIMIOHA BNB DB- 
■ BUT null NG 1109 BOIIhA BNB DB- 
•BUTTGHING B09 BllllHA BNB DB- 
•GUITClliNG 1109 BOOHA BNB DB- 
-BUTTGHING B09 BIII1HA BNB DB- 



DITIDi;: 

DTBDT' 

DTBDT 

DTBDT; 

DTTIDr 



BUTTGHING Till 9 BO OH A BN8 DB- 
■BU.TTGHlNG TII19 BIIIIMA BNB DB- 
T'WR Hf;,i::T 1N4004 4009 lA DB" 
-BUTTGHING BI19 BOIIHA BNB DB ■ 
-BUTTGHTNG TI09 BOIIHA BNB DB- 



DTBDT. T’UR RGG r 1N40114 40119 1A DB • 4 1 
DTBDT;:- BUTTGHING B09 BOIIHA BNB DB-35 
DTBDT- -T’UR RKGT TN4004 4009 lA DB--4T 
DTIlDG- BUTTGHTNG 1109 BOIIHA BNB DB- 35 
D I BDT- -BUTTGHTNG B1I9 BOIIHA BNB DlT-35 



TRANB'TBTTIR NT’N BI TIT- 111 T'D'^-BAOHU 

TRANHTBTBR NT'N BI TB-TB !'D-'360HU 

TRANBTBTBR PNG BN3BIT1 ill TIT" IB PD'-^'BOIIHU 
TRANBTB'rBR NPN BI TB-TB PD='360HU 

TRANBIBTBR NPN BT TB-ITI PDi--',560HU 



TRAN'.ilTBTBR NPN BT TIT- IB PD“36tlHU 
TRANTTTBTBR NPN BT TB-ITI PD-'360HW 
TRANBTBTBR NPN BNBB19A BT TB- 5 PD»T;IOOHU 
TRANBTBTBR NPN BNBB19A BT TIT 5 PD»BOOHU 
TRANBTBTBR NPN BNBB19A BT TIT-TT PD‘»BOOHU 



RI'BIBTBR ITl.Til IX ,1B5U F TTP'O-t TOO 

RrBTBTBR B1,5K I'X , 1 B',TU T-" TG-0>-Tllll 



RGBTB'I'OR Bl,51< iX .1B5U 1- 'TG-^Ot 11111 

REBIBTBR 5,1 IK 17, ,1B5U I- TG=BI>--1II0 



RPBTBTBR B , 1 5I( 17 , 1 B5U T' TTpnH ' 



RGBTBTBR B I , '3I< 1'7 , 1 B5U T TG“B)> -100 

Rl'B TBTBR B 1 , 5K iX ,1B5U T IG'ni * 100 

RriTTBTBR 1 , 96K \Z .IBI’iUI" TG>M)> 100 

RPBTI'.'not B1.5K n .1B5U F TI.P“0t-' 1 II II 

RIIBIBIBR Bl,5K 17 ,1B5U I- TG^tO* ■ -I II 0 



RGBIBUTR ;’1,5I( 17 ,l;''5U I' ITTnit-lOO 
RI-BUmiR B1.5K 17 ,1B5U T TG=0»-1II1I 



RFBIBIliR 'B1 ,5I< I7 , 1 B5U T TI5= 0 t 1 00 

RT'.BIBTBI) BI,5K 17 , 1 B5U T TG-'IM-IIUI 



RI'BTBTTiR 3,16l< 1 '7 , 1 B5U T 1G“0»-I0 



RT BIB'IBR I ,6BK 1 '7 , 1 B5U T TG~(| t-10ll 
RTBTB'IBR B I , 5l( 17 ,1B5U T TG'' 0 ■» - 1 00 
RT 81B1ITR IK 17, , 5U P npni t 100 
RTBTB'IBR BI , 5K T7 , IB5U F TTPnit-lOo 



P 1 N -■ R i:i U.. , ,06 B • T N - D T A , T’ 5 - f N - 1 . G II 1". -- G B 
FXTR -PT; HD HI K PTII YG , OHM- HD'-T l-IKNB 
FXTR PG HD RG D POI YG , 06B - TlD-THKNS 



Mfr 

Code 



GBNNI-'.GTBR -BGl.. GBNI PIN 1 , 1 4 -HH - HBG-B'/ BB 
GBNNr,G'HiR-BI,l. TIINT PIN I , T 4- HH-HBC- B'/ BIT 
GBNNT'GTBR-BGL GBNT P IN 1 , 1 4 -HH--HBG- B'/ BB 
GBNNGG luR-BGI. GBNT PIN 1 , I 4- HH-HTiG" BZ BIT 
GTINNl'.GIBR -BBL GBNT P IN 1 , 1 4 -HH--HBG"B'/ BIT 



GTINNT I'TBH- BGI. GBNT PTN 1 , T 4 ■ HH- HBG ■ B'Z BIT 
TG l-F ITT,. l.B D-TYPE l'ITB-EDGE~T R TG 
A13 HlBGFLl ANEITI.IB PAIMB 



BB40O 



BB4tlO 
BTI4BII 
BB4B0 
2B4B0 
BIT 4 BO 



BB4BII 
BIT 48 11 
BB4B11 
BB4B0 
BB48 0 



BB4H0 
BIT 48 0 
BIT 480 
BIT 40 II 
BIT 48 II 



B>04B II 
2B4T:l0 
01B95 
BB4B0 
BB4BII 



0 I B95 
:;.> 04 T;io 
0 1 B95 
B 04 Till 
BB4BII 



BTI40 II 
BB480 
(1 47 1 3 
BIT 48 II 
B 1.14 IT II 



BB4TTII 
Bi;i4T10 
01B95 
111 B 95 
I1 1 B95 



B4546 

B4546 

B4546 

B4546 

B4546 



B4546 

B4546 

B4546 

B4546 

B4546 



B4546 
B4546 
B4546 
B45 46 
B4546 



;’454/. 

;'’4','’i46 

BB4THI 

B454T. 



BIT 480 
;,>TI4TUI 
BIT 48 II 
BIT 4 BO 
BIT 48 II 



B1T4TI0 



01B95 



BIT 48 0 
BIT 4 IT II 
BIT 480 



S(H' introiiiiGtioFi to this soction for orderini^ informatioiT 
^IndicaUis factory selected value 



Mfr Part Number 



00565-60017 



1901-01150 
1901-0050 
1901-11 050 
1901-0539 
19111 -00511 



1901-111150 
19111-0050 
1901-01150 
1901 -■0 0511 
190 1-11050 



1901-01150 
1901-0 1150 
190 1 -0050 
1901-0 050 
1901 -00511 



1901- II 050 
1901 ■■ II 1150 
1N401I4 
1901 - II 0511 
190 1-0 1150 



1N40 04 
19111-00511 
1N40 04 
.19111- 0 050 
19111 ■ II 0511 



1854-0404 
1854 -0404 
BN3B5 1 
IBS 4 -04 04 
1 1:154-114 04 



1854-11404 

1854-0404 

BNBB19A 

BNBB19A 

BNBB19A 



i:'.4“ l/B " T 0-511 B -E 
G4 - 1 78 -TO • B15B-T 
G4' 1 7IT-T0-B15B- F 
G4" 1/Tl-TIT 51 1 I F 
G4 -l/B- TO- B151 F 



G4" I/B-'FII -BISB- F 
G4" 1/IT -TII- B15B F 
G4 1/8- rTT-1961 r 
i::4 1 /TT- T 0“B15B- T 
G4-l/IT~T0-B15B-r 



G4 l/B- T1T-B15B T 
G4 1/TI-TO -BiaB- F 
G4 1/TT--T II - B15B F 
G4 - l/B- T 0 - B15B- T 
G4 - l/B - I II- 31 6 I -F 



G4 - 1/U- T 0 16B1 ■I' 
G4- l/B ■T0-,M5B F 
11757-0 159 
i::4 - 1/11- T 1I-BI5:' F 



1B51-II61I1I 
I ; '-5 1-0 6 II 0 
1B'„Tl- 0611 II 
1 B51 '-0 6 II II 
1B51 -II 6 II 0 



i:; 5 i- 06 on 

SN74I 874AN 



14B0- 111173 
4 0 411 - II 7 48 
40 411 -II 7 5 II 
























Table 6-3. Replaceable Parts 




A 14 IJ 16 
AI 4 (J 17 
A MU 111 
AI4Ut‘i> 
AMurio 

AMUei 

AMUlilK 

A14U23 

A14R1 
AJ 4 R 2 , 
A14H3 
A14R4 
A14R5 

A MR I), 
AMRV 
, AMRH 
A14RV 
. A 1 4R 1 0 



HP Part c 

Number ^ ^ 



(185*5-60011:1 0 

11 1 80-1 74'3 2 

0 180- 1129 1 
'd 180- 174 3 : 

0 18ll'174;5 , i 
0180'174;5 ; 

01 *0-3875 3 

01*\V;03^02 : 

0180- II 2 91 
01rj(l-3877 I 
0160-3875 3 

01*11-3473 
01*0-01*2 5 

01*0-3875 3 

01*0-0157 8 

0180-0229 

111*0-3875 3 

01*0-3875 ' 3 

01*0-3875 3 

01*0-0575 
0180-1731 8 

01* 11 •■2249 
01*0-2249 
018(1-1731 8 

1901-0050 
1901 ■••0050 
1901-0050 3 

1901 0 051) 3 

1901-0050 3 

1901 •■■•0 051) 3 

1901-0050 3 

1901-0050 
1901-0050 3 

1901-0050 3 

1901-0050 3 

0340-0037 

049 0-0 782 

1854-0404 

1853- 0314 

1854- 0404 

1 853“ 00 07 
1854-0404 0 

1853-0007 V 

1853" 00 07 
1853-0007 

1853- 0007 
11:153-0(1 07 

1854 - 0404 1 

1853-0007 
1854 0404 1 

1853- 0007 

1854- 04114 I 

1853- 0007 

185 4 - ■ 0*37 

1853- 0314 
1B55- 0020 

1855- 0 098 

1854- 0404 
1853-0007 

1855- 002II 

0*98-3450 
0*98-32*0 
0*98-3450 
1I*9B’^ 3450 
II *98’ -3 450 

(1*98-32*0 

(1*98-3450 

0*98-3450 

0*98-3450 

0*98-32*0 



Description 



lUNlNQ BTAim.;t7FR C.ONI RCII. ABRFhH.Y 
CAPACT IOR -I■■XD .1UF>-1(I7. 35701: TA 

CAPAcrrnR-’FXD uiF't-inx 357i/c; ta 
CAPA irrrnR -r-xD , iiir-t--io'/. 3570c ta 
CAI'ACTTCIR- rXO .U)F-*-l(l7. 3570C TA 
CAPACITOR -I- XO .IUF^t-107. 3570C ,TA 

CAPACrrCIR TXO 22PF •t-57. 2007OC CFR 0■^-30 
CAPACITOR -FXO .018UF ■►-1 07 20070C POI YF. 
CAPACrrOR^ FXO ll.lFt- 107 3570C TA 
CAPACITOR-FXO lOOPF ►-207- 21I07OC CFR 
CAPACITOR -FXO 22PF ►-57 2I11I70C CFR 0►-■30 

CAPACITOR -FXO , (I39UF ►-57 1007DC TFE 
CAPACmiR-FXO ,1I22I.IF ►-1 07 20II70C POLYF 
CAPACITOR-FXO 22PF t-S;! 2011701'; CER (l►-30 
CAPACTTOR^ FXO 47IKIPF ►-1 07 20070C POL.YE 
CAPACITOR-FXO 33OF^-107 10701'. TA 

CAPACITOR-FXO 22PF ►-57 2(10701:: CFR ll■►-31l 

CAPACITOR-FXO 22PF ■►■■■57 2007DC CER 11* 30 

CAPACITOR- FXO 22PF ►-57 2007OC CFR Oi^ '30 
CAPACITOR-FXD ,(147UF ►-207 507OC CER 
CAPAClTOR^ FXO 4.7UFt;-107 SIIOOC TA 

CAPACITOR-FXO 4.7PF ■►-,25PF 50070C CFR 
CAPACITOR-FXO 4.7PF ■►■■■■, 25.PF 500701: CER 
CAPACITOR -FXO -4 , 7U^■^ ■■ 1 07 507OC TA 

OKIOF.- 8UITC81NC 807 20IIMA 2N'3 00-;35 
OIOOE-tlUITCHlNC, 807 PlIOliA 2N8 00-35 
OIOOF^ BUi rCFIJNC 807 200HA 2NS 00-35 
OinOF: -8UITCHINK 8(17 POOliA 2NS 00-35 
OIOOE ■BWITCHINC 8117 2II0HA 2N8 00-35 

DIOOF: -BUITCHINK 807 200MA 2N8 00-35 
OlOOF- BUITCHIMC 807 POllhA 2NB 08-35 
OIOOF: aUITCHINC a07 POOMA PNB do- 35 
OlOOF -BUITCHING 807 POOMA 2NB 00-35 
OIOOF -BWTTCHINC 807 POOMA 2NB 08-35 

OIOOF-BUITCHIMC 807 POOMA 2N8 00-35 

rFRMTNAI,-BTUO OIU ■ FUR PRF'BB-MIC 

WFIAY REFO lA IIIOMA 25II7AC 970(:;^CIH I.. 37A 

TWANBIBTOR NPN 81 TO-18 PO:-3*0MU 
TRANB:IBT0R PNP 2N2905A B1 TO-39 PO'^fillOMW 
TRANBIBTOR NPN B'l TO -IB PO'k3*OMU 
TRANBIBTOR PNP 2N325 1 BI TO-18 PD^'V'IAIIMW , 
TRANBIBTOR NPN SI TO-18 PO“3*OMW 

TRANBIBTOR PNP 2N3I’51 B:I TO-18 PD“3*!1MW 
TRANBIBTOR PNP 2N3251 BI TO-18 PD'=3*0MW 
TWANBIBTOR PNP 2N3251 B'l TO-18 P0«=3*IIMW 
TRANBIBTOR PNP 2N3251 SI TO-18 PO“=3*OMW 
IHANSIBTOR PNP 2N3:?51 BI TO-18 PD=>3*1IMU 

TWANBIBTOR NPN BI TO^ IB PO“-3*OMU 
TRANBIBTOR PNP 2N3251 SI 10-10 PD«::3*IIMW 
TRANBIBTOR NPN BI TO lO PO«3*OI1U 
TRANBIBTOR PNP 2N3251 BI TO-18 P0“^3*1IMU 
TRANBIBTOR NPN BI '10-18 PO'=3*0MU 

TRANBIBTOR PNP 2N3251 BI TO-18 P0'-3*1IMW 
TRANBIBTOR NPN 2N2219A BI TD-5 P0»»81I()MW 
THANBIBIOR PNP 2N29II5A BI TO-39 PI>=’*IIIIMW 
TRANBIBIOR ,T -FF T N-CHAN O^ MODE TCI-18 BI 
TRANBIBTOR P-CIIAN E-MDOE TO-72 BI 

TRANBIBTOR NPN BI TU-18 P0'"3*I1MU 
TRANBIBTOR PNP 2N3251 SI. 'TO-18 PD“3*1IMW 
TRANBIBTOR T-FFT N-CHAN 0 MODE TO-18 Of. 

HFB:IBT0R 42, 2K 17 ,1250 F TC'» II*- 1 D II 
REBIBTOR 4*411 17 .125U F TC'-'-U^-Kin 
RESISTOR 42, 2K 17 ,125W F TC^ll* ■■ 1 II (1 
REBIBTOR 42,2I( 17 ,125U F TC«0^-1(III 
RF.BIB'rnR 42. 2K 17 ,125W F TC”;!)*- 1 (111 

REBIBTOR 4*4K 17 ,125U I- TC-»(l*-lllll 
REBIBTOR 42, 2I< 17 ,125W F 'TC“ ll■*-lt 0 (I 
REBIBTOR 42, 2K 17 .125U F TC,'-=0* -.V' « 
HF:;BIBT0R 42.2K 17 ,125U F Ti::=^ll * -1 (10 
RE'BIB I'OR 4*411 17 ,1H5W F TC,'»(I ►- Hill 



Mfr 

Code 



F'84B0 

5*289 

5*289 

5*289 

56289 

5*289 

2048(1 

284811 

5*289 

2848(1 

28481) 

1) 1 884 
2B4B0 
2 8 4 80 
284811 
5*289 

2B481I 
2848(1 
,.'848 0 
28480 
56289 

28480 
2848 1) 
5*289 

284 811 
28481) 
28480 
28480 
2848 II 

28480 
2848 1) 
284B0 
28481) 
284811 

2848 1) 

28481) 

2848 0 

28 4 BO 
(1 4'; 1 3 
28480 
1)471 3 
28480 

1)4713 

l)4'713 

(14713 

114713 

1)4713 

28480 
0 4713 
28480 
I) 47 1 3 
28480 

I) 47 1 3 
I) 1 295 
1)4713 
28480 
28481) 

284811 
0 47 1 3 
28480 

2454* 

28480 

2454* 

2454* 

2454* 

2i';l4H0 

2454* 

2454* 

2454* 

28480 



Mfr Part Number 



085*5-*01)18 

■150 01 04X9 035A2 
151101 05X9035A2 
15001 04X91I35A2 
150D1II4X9035A2 
15001 04X9035A2 

1)16(1 ■3875 
01*0-0302 
151101 1I5XV035A2 
01*0-3877 
1)1*0-3875 

Af' 9A1 B393.r 
01 * 0 - 01*2 
111*0 - '3875 
1)1*0-0157 
lSI)D33*X9()ll)Ft2 

()l*(l -3875 
111*0 -3075 
1)1 *0-3875 
01*1) - 0575 
1500475X9051102 

(11*0 -2249 
01*0-2249 
15()0475X905(m2 

19(11 ■ I) 050 
191)1-01150 
19()1-(1II5() 

1901 ■■0115(1 
1901-11 1150 

1901-0(151) 

191)1-0 051) 

19 01 -1)0 50 
19111-1)1)50 
190 1- 1)050 

■191) 1-00511 

0340- 1)1)37 

1149(1-11782 

1854-11404 
2N2905A 
1854-11404 
:.>N3251 
1854" II 40 4 

2 N 3251 

2N3251 

2N3251 

2N3251 

2N3251 

1854-11404 

2N3251 

1854-11404 

2N3251 

1854-0404 

2 N 3251 
2N2219A 
2N291I5A 
1855 “1)1)20 
/I 855-0 (198 

1854- 0404 
2N3251 

1855 - Oil a (I 

C4 -1/8- T1) -4222 -F 
0*98-32*0 
(:;4^ 1/B^T(I-4222^F 
C4 ^1/B-T0 -422.2 -F 
C4^ 178-T (1-4222 F 

11*98 -32*0 

(:;4- l/8 ^ TO -4222 -F, 

C4-1/B-T0-4222-F 

(::4--i/H:T(i '^aaa^F 

ll*98^32*0 



See introciuction to this section for orderinK information 
^iriiicates factory selected value 
















HP Part c Q, 
Number d 



Description 



Mfr Part Number 



069W-;?!4SI) 
0 691:1 

069t;i-;<y6 1) 
(169i;i-:j;;!6() 

(I69i:t-3:36(l 
0 69 H- 3 'ISO 
069B •34ail 
0691;) -3 ^'5 (I 
!) 69n-3:,-.'60 

(i69i':i“3;;!6i) 

069B-3n5l) 

(l';57-(H39 

l)yt;i7"044B 

()69B-36ail 

0757- 1)464 
0 69 B “345(1 
(I69B-3B61) 
069H-3450 
(1 690 -■3454 

(1 690 -3;;' 61) 
I) 6 9 B- 3 450 
(I69f;l“3450 
0757-044);i 
07V:i7-0 44:'l 

0757 ■ 0 465 
0757 -0465 
069B-3136 
069B- 3457 
069B-4 0 O;.' 

0757-046 1 
0757--0 44:’ 
0757' 0465 
0757- 0441:' 
069B-3I57 

069B-3449 
069B'-3r36 
0757- 0465 
069B-3457 
0757-0 44c' 

1)757 0 447 
0757- 0 1 99 
0603 -1555 
0757- 0 446 
069 B- 3459 



Rlr.SI.8T0R ' 40 . HK t% .tHSW I- TO'" 0>-l 00 

WITBIBTCiR 4B.BK 17. ,1B5W F T IXI 1 0 1) 

RFBIBTBR 4? , OK 17. .IBSU I" TOMI-t -l 00 

REST ST OR 464K 17 ,10514 f TC:- lit- I III) 
RE3lST0tt 464K 17 . 1 !?»W F TO-Oi 100 



IBIB'I BTCiK 464K 17 ,105W F 
RFBTBrOk 40. OK 17 . I ;.)5W I- 
wnmm.iu 4;,i.oi( i7 .i05u )■ 
RFBIBl'Cm 4;-', OK 17 .105U |- 
Wi:!)1 BIl'lK 464K 17 ,10514 F' 



105W F TOOi-100 

,10514 I- 10 "-(It 10 0 

,105U F TO'O t-1 (111 
, 105U I- TT,Mlt-10(l 
10514 F' TC-Ot-lOO 



RESISTOR 464K )7 ,10514 F T O'-ll t 1 (1 0 
HFB1 BTClIC 40,;M< 17 , 1 05U F" TC- lit 1 1) II 

REST STOR 6,BIK 17 ,10514 F T(::'=(l i 1(1(1 

ini!! I BTUH lOK )7 ,10514 F 1 1," 0 i- 1 (I II 
RESTSTOR 40, OK 17 ,105W I" TC'-Ot' -1 0 0 



HFBFBTCiK 90, 9K 17 ,105(4 F TC" (I t - I 0 (I 
RFBIBTIIK 40, OK 17 ,105(4 F TC-llt- Hid 
RFimirOK 464K 17 ,105(4 F I (;"•' II t - 1 1I II 
RFBFHFOK 40.0K 17 ,10514 F TC'''(I t - 1 II 0 
RFB1 BTFII^ 015K 17 ,105(4 F TC'’ li t - 1 II II 



rRFBTBFBR 464K 17 ,105(4 F TC -II >■■ 1 0 (I 
RFBIGTI'iR 40. OK 1 7 , , 1 05(4 F TC''’ 0 t - 1 1I (I 

RESTS FOR 40, OK 17, , 1 05W F TC-llt 10(1 

RFSUmiR 1IIK 17 .105(4 I- TC " II t - 1 II (I 
RESTIBIBR Kill 17 ,105W F TC'MIt' 1110 

RFB.UlTIlR 111 OK 17 .10514 F TC"’ (It- Kill 
R F 5 .1 B Til R 1 (I II K 17 .1 0 5 U F ‘ T C "■ (Ft - 1 (I II ■ 

R'FB 1 5TT IR 1 7 , BK 1 7 , 1 05(4 F I C'" II t - 1 1) II 

RFB'IH FBR 316K 17 .105(4 F I (;'"0 t ■ 1 0 1) 

RFUKVICIR’ 5K 17 ,10514 F T C"' li t ■■ 1 1I (I 

RFBIBTBR 6B,IK 17 , 1 05U F FC'KI >■ ■- 1 0 (| 

RFBI BTOR 1 OK 17 , 10514 F TC"'IFt - 1 00 
RFBKi rClR 11I0K 17 ,105(4 F T C'"-(l t - 1 (111 
RFIFIBTFIR 1IIK 17 ,10514 F T (:,"'■ lit ~1 II (I 
RF;B IFITIIR 19,611 17 .10514 F Ml'KI' Kill 

RFBTGTTiR 0B.7K 17 , 1 05U I TC-llt-H)0 

RFT'KHTIIR 17,F1K 17 , 1 05U F 1 C "-■() t ■ 1 (I (I 

RFBICITiR lOOK 17 .10514 F IC'KIt Kill 

REST STTIR 316K 17 ,105W F TC'Kl i - 1 0 11 
RFFKBTCIR lOK 17 ,105(4 F TC'" li t - 1 0 (I 

RESISTOR 16',0K 17 ,105(4 F ' I C'MI t ■■ 111 (I 
RFIFIBTOR Ol.liK 17 ,105(4 F T C"'ll i ■ i'll II 
RCIFISFCIR 1,5M 57 ,0514 FC F C""- 9(1 (17 i 1 1 II (I 

RFBIGTIiR 15K 17 ,105W F FIF'llt 10(1 

• RF.STSTOR 3B3K 17 ,10514 F I C"=(l t-- 1 1ll) 

RFBIBTBR 7 . 5K 17 ,10510 F T C'" (I t- 1 0 0 

RFBTBTBR • TRMR 5K 107 14(4 B11)F “AI):i Oil -TRN 
RFBIBTBR 1.01K 17 ,105(4 F 1 C"" lit - 1 0 0 
RESTSTOR 147K 17 ,105U F T C'KI t - Kl I) 
RFBIBTBR 1 4VI< 17 .10514 F TC-lFt Kill 

RESISTOR 11 OK 17 ,105(4 F TC'KM Kill 

RFB1BIBR 909 17 .IOIjW F I C" 0 t - 1 0 (I 
RESTSTOR MIK 17 ,10514 F TC'"'llt-IOO 
RFIFIBIBR 3, I F.|( 17 ., K’5U I IC'-Ot ■■ Kill 

RESTSTOR 51, IK 17 ,10514 I TC'--0 t !IUI 



RFBUHBR Kill 17, ,101/14 F T C"'' II t ■■ 1 0 0 
RESTS FOR 34,FII( 17, ,105U F TC'KIt-KMI 
RFBIBTBR TRMR OOK 107 14W BIDF-Al),'! OO-TRN 

R.FBFBTBR 34, BK 17 ,105W F TO 11 1 1110 

RFBFBT BR 40K 17 ,101/14 F T C ' li t • 1 II 0 

RFBIBTBR TRMR OllK 107 WI4 B,l Dll ■ AD.I 0(1 TRN 

RFBK.TBR 01, 5K 17 ,10510 F T l> II t - 1 II (I 

REBIB KIR 30, Fill ,57 ,10514 F , TC""(I t--50 
RFBIBTBR 1 II , 35K ,17 ,10514 F T C'KI t ■ OB 
REBTBTT'IR 17, BK 17 . 1 0514 F lC"Mlt Kill 

RFBIBTIiR 9,09l< 17 , 1 05W F Ti;"'IFt-KI0 
RESTSTOR lOK 17 ,10514 F Ti:;""0 t - 1 11(1 

RFFKBTBR Kill 17 . 10514 F TC' (It - 1 1I II 

RESISTOR 100 17. ,10514 F TOO'* 100 

REBIBIBR Kill 17 ,10514 F TC'" lit 100 

REBTBTOR KIK 17 ,105U F TC-llt 100 

REBTBTBR ■ 150 57 OU MO TC-"IK ■ 000 

. RESTSTOR 100K 17 ,10514 F TC'KFt 1(1(1 

RFBTBTBR OOK 17 ,10514 F TC''" (Ft ■ 1 0 1) 

RFBIBTBR 1 0 0 17 ,10514 F TC " II t - HI (1 




OB 4 B II 

OB4BO 

04546 

04546 

04546 

OB4nO 

OB4BO 

04546 

04546 

04546 

04546 

04546 

04546 

OB4BO 

04546 

0454F) 

OB4BO 
0 4546 
04546 
04546 
04546 

F'4546 

0454Fi 

04546 

OB4BO 

:;’454F) 

045 46 
04546 
04546 
04546 
04546 

01546 
04546 
04546 
OB 4 BO 
04546 

0454F/ 
01546 
0 IKK 
04546 
0B4B0 

0454 6 
(1 06611 
04546 
045 46 
04546 

045 46 
04546 
04546 
04546 
045 46 

04546 
0B4B0 
II 0661) 
01I4BO 
04546 

11066(1 
04546 
OB 4 B II 
OB4B (I 
04546 

19701 

04546 

04546 

04546 

04546 

04546 

OB4BO 

04546 

04546 

04546 



C4’ 1/0-TII-4000-F 
C,4“1/t)“T(l-4.?00-F 
(;;4 -i/h-tii-4000-f 
069B~3060 
0 69 B ■3060 



0 69 B- 3060 
C4-17B-TII-4000 
C4 ' l/B-TO-4000- F 
C4- 178 TO -4000"F 
0 691:1-306 0 



069B • '3060 
C4-1/B-T(l-4000-F 
i:;4i/B~T0-6Bn-F 
(:;4 -1/B- T O'- 1(1 (10 F 
C4-1/B-T(I-4000-F 

i::4-17B-TTI-9(l90 F 
1, 14 1/B' T (I -4000 F 
06913-3060 
C4-1/B-T (I -^ooo-r 
CM- 1 /B-TO- 0153 -F 

II69B ' 306(1 
C4-1/B-Tll"40;’0 F 
CM- 1 711 ■T 0■■4000 -F 
C4- I/B-TII-KIIIO F 
C4-1 /B'-TTI -1 1100 -F 

C4 ■17B- T O- KI03-F 
IM-l/B-TO ■ 1 (I03'-F 
i:;4 1 /B-’T O ' 17B0 -F 
069B-3457 
CM " 1/CF T (l■■5(l 01 - F 

CM- 1/B-TTI'6(II0-F 
CM 1/lF T IF 101i;'‘ F 
CM " 1/B ■■r(l -1(l03 F 
CM- 1 /B-T II - 10(10 F 
CM- I 7C1- T 0 ■■ 1960 - F 

CM - 1 7B-T0 ■0137:’ F 
IM/ l/Cl-TO ’ 17BO--F 
CM- I 7 B- T (1-1 0II3 F 
(169B-3457 
CM - 17 B- T (I- Kill:’- F 

IM - 17B-T (1- 16: ’:’- F 
CM -17B--TO-015:’ r 
cm 555 

(M- 171:1- TO- 150 :’■ F 
1I69B -3459 

IM 17B - 'KI--7501 I 
3BI 1IP--50::’ 

CM- 17 Cl- TCI - 101 1 r 
IM-17B -TTI ■ 1473-1 
CM 17B-'I ll-14'/,T I 

CM- 17CI -TO 1 103- F 
(M 1 7CI- T O- 9II9R- F 
IM - 17 13 -HI ■ 1(1 IK ’- -F 
CM- 1/B-T'O- 3K, 1 I 
IM - 17(3 -T il --51 10-F 

CM ■ I7B- -T (I■■1(IOO F 
0757 (1103 
3 Cl 1 OP- 003 
(1757-0103 
CM--17B- T (I - 4(1 (1 0 F 

3(3 KIP -0113 

CM" 1/(:I--T (l•■0150 ■ I- 

(I69CI"69(1 1 

116913-111305 

(:4 --17l3" T II -1VC10- F 

MF -1C 1/B -T (I■,9(I91 - F 
CM- 1/(3-T0--KI IIO--F 
C4-17B-T0-Klli:.T-F 
CM--17l3-'rO-1(ll-F 
CM-- 17 B-T 0-1 111 F 

C4- l/B-TO-l l)(IO-|- 
II 6'/’ 13 “3604 
C',4 - 1/B -T 0-111 (13-F 
C4 -1/1:1 -T 0--01IIIO -F 
(M- t/f3-T0 -1(l1 F 



1 






















Reference 

Designation 



A14Rfl7 

AHRai;) 

AMRB9 

A 14 TP 1 
AMTPP 
A I 4TP3 
A14TP4 
AI 4 TPfj 

A14TPA 

AI4TPV 

A14TPi:i 

AI4TP7 

A14TPKI 

A14rPll 
A 14 TPli:’ 
AM TP 13 
A14TP14 

A Mill 
AM UP 
A 1 4U3 
AMU4 
A ) 4U5 

AMU6 
A 1 4U7 
AMUI:I 



HP Part 
Number 



0757 "03^6 
l)7H7- 11346 
0757-04flT 
(>7t:,7-l);.TB() 



121:1 1 
12t’il' 
1 :? 5 i' 
1)3611 
12 ST 



•U6t)ll 
- 1)60 0 
"0600 
-0077 
■0600 



t2Sl~060 0 
121:1 1 -060 0 
1251-0600 
1251 '06110 
125 1-0600 

1251-0600 
1251-060 0 
1251-0600 
1251 “0600 



11;I2.6' 

lt:i 26 - 

50U1- 

1 B 26 - 

i(;i;;’ 6 - 



0261 
0261 
til 17 
0261 
0261 



1H26-0261 
1(126- 0261 
1026- 0261 



0340 - 0 03 ? 
1 40 O' 0 073 
4040' 0740 
4040 "0751 



D 



Table 6<3. Replaceable Parts 
Description 



REOTHTOR 10 17, 
RR'BTOTOR 10 17, 
Riio:i:i'.noR lOo i7, 
R POT ST OR IK 17. 



125U T T(:'.'-0■^-l 0 0 
, 125W F TOO't'-lOO 
,125W F TCl-OH'-tOO 
, 125U F TO- O') ".'100 



r.ONNFOTOR •■OKI., COMT P IN I , M-MM" »S(1 -07 80 

r,nNNrTrmR-80F oriNT pin i , m-hh-bbo 87 so 

CONNFOTOR -aOl- CUNT P IN 1 , M-MH""B80 -H7 SO 
TERHINAL'-nTIlI) OtvL-TUH BWRFBH-'MTG 
CnNNFCTOR'-8r.L CONI PIN I . 14--MM“ft»C“!5/ 50 



CllINNFOTTlR-SIO.. 
coNNi i:;tor - oci. 
OONNT i;; T OR " 881. 
(lONNFirmRSOl. 
WINNTOT DR - SKI. 



FONT PIN 
(lUNT PIN 
FONT PIN 
FONT PIN 
FONT PIN 



'FONNFFTOR '801. FONT' PIN 1 
FONNFFTOR- SOI. FONT PIN 1 
(:;(1NN1.'.FT0R'- Si'll. CTIMT PIN 1 
CONNIIFTOR" 8FL FONT PIN 1 



1 4 "HM- UBF- !T7 bo 
M -MM " DSF " 87 SO 
14- MM-tiBF' llZ BO 
M-HM-IiSF -87 so 
1 4- MM" H8F " 87 BO 

14'MM"'V.iSF-S7. SO 
, 14" MM-HSF " 87. 80 
, M -MM'- use; '87 so 
, 14 '"MM'"Ii8F' 87 80 



IF UP AMP l..aU-NUT8).'. TO-?? PK8 
IF OP AMP LOU)' NOISE TO'-?? PKG 
IF -OP AMP FP IMIAI. in-9? PKF 
IF OP AMP l,OU" NOISE. TO"?? PKR 
IF OP AMP 1.0U-NOI8F TO-?? PKS 

IF OP AMP LOW- NOISE ITT-?? PKG 
IF OP AMP I...OW'*NOI8F TO--?? PMl 
IF OP AMP tow- NOISE TO-?? PKO 

AM MTSFEI. I...ANF.008 PARTS 

TERMINAE. UUSIFI NO TEI tONi MOUNT S .IN 
P TN-ROLI. , 1)62 "TN ' I)TA ,25 - IN""LO 111;. -FU 
FXTR' PF I'D rH.K POl.YF , 1162' UD-T I IKNB 
F.KTR PF BD ORN POIYF , (162 "-f'D THKN8 



Mfr 



Sec introduction to this section for ordering inf(.)rmation 
* Indicates factory selected valu(> , 



Mfr Part Number 



Code 


mil r ai 1. 


241M<J 


F4- 1/(D'-T0--10R1F-F 


24546 


F4 -I/8--T0-10R0 "F ' 


2.4546 


F4"178-T0-t0F-F 


24546 


F4 " 1/8 '-'T O -10 01 F 


204t;l() 


1251 '-06 0(1 


28 48 1) 


1251-060 0 


2(1411(1 


1251 "060 0 


211481) 


036(1-0 077 


20481) 


1251 '-060 0 


2848 1) 


1251 "060 0 


28411(1 


125 1- 060 0 


21148 II 


■1251 -0 60 0 


284811 


1 251 ■•060 0 


21148 II 


') 251 0600 


284811 


1251 "060 0 


2848 0 


1251-060 0 


284110 


' 1251 ■"060 0 


2114110 


12.5 1 ■•06 0 0 


211480 


11126-02.61 


21148 0 


11126-0261 


211480 


51) 111-8117 


2(148 0 


11126-0261 


211480 


11126-0261 1 


284110 


11126“ 0261 


28480 


11126-0261 


;.M14110 


1 1126" 0261 


28480 


0340-003? 


2114811 


MUO-0073 


20480 


4 040-074(1 


284110 


40 40 "0751 



6-35 















Table 6*3. Replaceable Parts 



Reference 

Designation 



HP Part c 
Number 



n Qty 



Description 



Mfr 

Code 



Mfr Part Number 






AISUI 
Aisca 
A 1 sell 

A 150 5 

AISCR I 
A'lSCRi? 

A 1 SCR 3 
A 1 SCR 4 
A15CRS 

A) SCR 6 
A I SCR 7 
AlSCRtl 
A 1 SCR 9 
AiSCR 1 (I 

Al SCR 1 1 
AISCRIK 
AISCR'KI 
AISCR M 
AISCR IS 

A15CR !6 
AISCR 17 
A) SCR IB 
AISCR 19 

A 1511 
A1SI..C 

AlSQl 
AISIJC 
AISQS 
A 15144 
AISQS 

AlSQf. 

A 15147 
A15I4B 
A I 5149 
A 1 5141 1 ) 

A 1514 1 I 
AlSI4i;;i 
A 15141 S 
A 1 5(41 4 
A15I41S 

A 1 SI 41 A 
A 1 514 1 7 
A 15(4 IB 
A 15(4 19 
Al S(4;.M) 

A15I4:.M 
AISI 4 ;?::' 
AlBQl’S 
A15I4C4 
■ A 1 514BS 

AlSI 4 yA 
A 1 5U:'!7 

A 1 SR 1 
AlSRl! 
Al SRll 
A15R4 
A15RS 

A15RA 

A15R7 

A15H11 

A1SR9 

A15R10 

AlSRl 1 
AlSRl y 
A 1 SR 1 '3 
, A15R 14 
A15R1S 

, A15R16 
AlSRl 7 
A15R1B 
AlSRl 9 
A15R',M1 



19111 -I) 1)50 
19()1“0 (ISO 
19 0 1 -OOSO 
1901-0050 

91 4 0 - 0 SI 0 
914 0-liyiO 

1 B5S ■ oo:.'o 



1(1 5 4 ■■■0 404 
IBS 4 ■0404 
ms 4- (140 4 

IBS 4- 0404 
mS4^^' 0SS7 
loss- 1)0011 



1 OSS- 1) ooo 

1 054^ 040 4 
10 S 4- 0404 
1054 0 4114 
1054- 0404 
1054 -OSS? 

1 OS3-0 0 07 
10S4-0404 
101.4 04(14 
1054 0404 
1 OS 4 ■0404 

1054 0404 
1 OS 4- 041)4 
I 054 ■■ 0404 
1 0S4- 0404 
1 OS 4 ■0404 

I OS 4- 0404 
1 054 ■'040 4 

IIAVO AA30 
(|VS7'^ 0199 
07S7 - II 199 
0A9IC-34S1 
OA90- 6630 

07S7 0 199 
07;-.7- II 199 
(I6911 (1047 
(1 6 9(1 -0061 
07S7-0 199 

07S7^- 0199 
0757-044:i’ 
07S7-I)199 
0757- 01 99 
07S7- 1)199 

116911 •11047 
06911-6630 
069(1 -6333 
1I7S7- (I46S 
07S7-0199 



(.WKI'l' ATIF:NIIAT(1R ABOCHtilY 

CAPAC.TTOP-FX1) aWF t-S7„ OOOODC CF.R Ot -30 
CAi'AcniiR-fxi) iiioi'B- ■t-yo7. yoouDC i::i:r 
'CAI'AC rniR-rXD OOPF •*--5Z POOODC CCR (H ■30 
CAP AC T1 nil- F XI) P , :M)F' I ■ 1 O'X. POVDC I A 
CAPAc r roR -FXD y ,:iui- »• lO"/. yiioDC fa 

i>ioi)i:',’r.wni:;H)Nc iioo yooMA yon i)(i-3s 
iimiM'c^BwnciiiNC non yooiio yHii i)(i-3s 
mnoi^'BW ITCH INC , 1111 V yooHA pnii d 11-35 

I)T(lI>F;-!lWlTCHrNC (lOV aOOMA ONB 1)11-35 
I)'(m)l'- BWriCHlNC IlDV yOOHA yNB 1)0-35 

1)101)1 -GU ITCH FNC tlOU yOOHA IlNB DO-35 
DIODF-GUfTCHlNC (lOV yilOMA yNB DO- 35 
DIODC'GWXTCHTNC (lOV yOOMA PNG I)(1-3S 
DU1I)F:-BU 'ITCH INC (lOU yOOhA yi'IB do - 35 
DCODF' -GUrrCHlMC (lOV yOOhA PNG D0-3S 

DIODF: GUITCHJNG OIIV yOOHA PNG DO-35 
DUllH' -BWITCHTMC llOV 200MA PNG DO -3S 
D'lTlDi:, IIWITCHINC llllV POOHA PNG I)(T^ 3S 
DIODF GWTTCHINC llOV POOMA PMC. IXT 3S 
DIODF -GW I TCI VI NO 11 DU POOMA PNG '1)0 -35 

DIODF GWiTCHINC OOV POOMA PNG D0-3S 
DIODF GWriCIllNl^l (ll)V POOMA PNG i)(T^ 3S 
DKIDF-GWITCHINC (HIV POOMA PNG DO -35 
DIODF • GWriFlHNC BOV POOMA PNG 1)0-35 

INDUCTOR. RF -CH-MI .0 lOOIIIl S'X, , 1 66DX , 3nSI..C 
INDUCTOR RF^ i: II- Ml I) lOOUH 57„ I 66DX , 3(151 C 

TRANG.lGTOR .(■■(•ri N-CHAN D HOOF KT-m Gl 

IRANGIIITOR ,I■■IFT N CTIAN I) M01)l„ 111' 1 0 Gl 

IRANGIGTOR HPN Gl TIT 1(1 PI)"=360MU 
IRANITI BIOR NPN Gl TO-Kl P1)'-360MU 
TRAHGIGTOR NPN Gl TO- 1(1 PD'"'360MU 

TRANGIGTOH NPN Gl Tll-KT PI)"360MU 
TRANGIGTOR NPN yMP43PA Gl IO■■■l(l PD'■■•30 0MW 

IHANIlUnOR ,I-M:;.T N^ chan ()■ modi; ((.)• 1(1 G l 

TRANG'1,GI(1R ,C'FFT N-CHAN I) MODI:; 1 11 - 1 (1 Gl 

IRANGIGIOR ,l-m N- CHAN ()■ MODF TO- ( 0 Gl 

IRANGIGTOR NPN Gl TO- 10 P1)”360MW 
'IRANGIGTOR NPN Gl 10-1(1 PD.-360MIW 
IRANCIGTllR NPN Gl TlT-111 PD"’'36(IHW 
IRANGIGIOR NPN Gl TO-Kl PD'S'.U.OMU 
IRANGIGIOR NPN PNF'ATPA G,l TO- 111 PI)i-.3(IOMU 

IRANITI GTOW PI'O' PN'TPS 1 Gl TO- 111 PD‘--360)-'iW 
IRANGIGIOR NPN Gl TO-Kl PD-360MU 
IRANGIGIOR NPN Gl lO- lH PD'''360I^W 
IRANGIGTOR NPN Gl TO-Kl PD'-360MW 
IRANGIGTOR NPN Gl TO- Kl PI)«36(IMW 

'IRANGIGTOR NPN Gl TO-111 PI)'''361)MW 
TRANGIGTOR NPN Gl TO-IH PD'-'360MW 
TRAMGIGTIIR NPN Gl TO- 10 PD---360MU 
TRANGKKOR NPN Gl 10-111 IM)'=360hW 
IRANGIGTOR NPN Gl TO-Kl PI)'-'361IMW 

IRANGIGIOR NPN Gl 10-111 P1)''36IIMU 
IRANGIGIOR NPN Gl 10-111 PD®36(IMW 

RTGKTIliR PIIK , I'X. , 1 PSW F IC'KI'f -PS 
RFGIGTOR Pl.SK IX . 1 PSW F |C'».l)-» ■ 1 1)1) 
RFGIG'K.R Pl.l'.K I'X. .IPSU F I C'- (H ■ 1 II I) 
RFrilG'KlR 133K IX ,1P5W F I C'--(K- ■ 1 1) II 
RFGIGTOR PIlK .I'X , 1 PSW F I (';»"ll » - PS 

RI;'.'GIGI(1R Pl.SK IX .IPSW I I C'KH- ■ 1 II II 
RIGIITKIR Pl.SK rX ; IPSW F, ll:■KI■^-ll)ll 
HFBIGIOR 66. SK . PSX .IPSW F TC'-IK-1(UI 
RlillllTiriR 6.66K .I'X .IPSW F IC“ll-t-PS 
RFGIGIOR Pl.SK IX , IPSW I TC-(H--1(HI 

RFGIGKIR Pl.SK IX .IPSW F K::“ IF*- 1 (III 



in: 


0 1 B'l OR 


P 1 , SK 


I'X 


, IPSW 1’ 


ICnll't 100 


IFF 


GIG'I'OR 


P 1 , SK 


IX 


, IPSW F 


T(".'’l)*-10(l 


RF 


GIGIItR 


PI ,5K 


IX 


.IPSW F 


T(:"'(T*-1 1) 0 


R1 


GIGTCIR 


66 , SK 


, PC 


'.X .IPSW 


r T(':®iF* 11 


Rl 


GIBIOR 


POK , 


IX , 


1 PSW F 


TCP IF* 05 


Rl 


GIOFCIR 


50K ,1X. , 


1 PSW F 


IC'KI't P5 


RFG'IGTCIR 


to (IK 


IX , 


IPSW F 


ICS'.'ll'i ■■•1(1 (1 


RFGIGI OR 


PI ,5K 


IX 


. 125W F 


T(':’»0'* 100 



PII4IHI 
y 040 II 
P (14 0(1 
56209 
S6PH9 

yn4ii() 

P 11 4 II (I 
P II 4(1 1) 

P (14 II II 
P|140l) 

P 11 4 111 ) 
0114111) 

P II 4 0(1 
00400 
P0-411II 

y040 1) 
P 04 (lll 
yo40i) 
P04IKI 
P 11480 

P II 4 11 O' 
PI 140 1) 
PI) 4 ill) 
y 11400 

yo4iii) 
004(1 0 

011400 
0040 0 
0(14(10 
0114(10 
011400 

004110 
(11095 
00400 
y 11411 II 
yo40o 

y 11 4 II (I 
01140 (I, 
011401 ) 
01140 0 
0 I P9S 

II 4713 
PO'400 
0040 1) 
0114110 
0114110 

0114011 
01140 1) 
0114110 
011411 1) 
on 4 (10 

011400 

0(1400 

00401) 
04 546 
04546 
04546 
0041)0 

P4S46 

04546 

P0400 

.'-,’11400 

04546 

04546 
P4546 
P4S46 
045 4 6 
04546 

01140(1 

0114(10 

0114011 

04546 

P4546 



011563-60 030 

01611-3075 
0160-3077 
(1160 -'ilT?’.". 
1500005X900 0 AO 
15IIDP25X9(iaOAP 

19111- 0 050 
19 010 (ISO 
19111-0 (ISO 
1901-(l0’,=i(l 
19()l“()05(l 

1901-1) (ISO 
190 1-0 (ISO 
19 01-0(150 
1 91)1-0 050 
19111-0050 

1901 - 1 ) (ISO 
1901-01150 
1901 -•0 050 
1901 0050 
1901 -0 050 

1901 •11050 
1901-0050 
190 1 ■•■0 050 
1 90 1-1)0 50 

9140 -OP 10 
9140-0yi 0 

1055-0 (IPO 
1 0S5-1) OPO 
m'-.4-04(14 
1 F) 54 - 04 (I 4 
1054 (140 4 

1 054 - 0404 
PNIMSPA 

1 055-0 0 Pll 

1055- 0 (IPO 
1 OS 5-0 OPO 

1054-- 0 40 4 
1 054-04114 
1054 114(14 
Ills 4- 0 40 4 
PN043PA 

PN3PS1 
mS4 04114 
1OS4-04II4 
ms 4 040 4 
1 ( 154-0404 

1 054-0404 
1054-0404 
mS4- 040 4 
ins 4- 0 4 1)4 
11154' 1)4(14 

10S4- 1)404 
m54 " 040 4 

1)690-663 0 
C4 -1/(T-1 1) •P ISP- 1 
(:;4-l/0 I 0- P15P I 
C4-1 XO-TO ■ 1333-r 
0 69(;l-6630 

C4" IXO'-IO -PISP'-F 

C4' 1/0- Pl-PlSP F 

0690-0047 

0690-0061 

C4- I/O- T0-P15P-F 



CA-l/O-TO-PlSPF 
C4 •l/O-TO-l II (IP-F 
C4 -1/0" T1I-PI50' F- 
C4-)/0“TO'-PlSO-F 
C4' l/0-Tl)-P)5P-F 

(I690-B047 

(1690-6630 

0690-6353 

(:;4- i/i:i- 1 (i -kio 3 •■. (•' 

C4- 1/0-TO-P15P-F 



6-36 



See introduction to thi.s section for ordering infiirniation 
♦Indicates factory selected valui* 





















HP Part c Q. 
Number d 



0757 •'0199 
()<)VEI“<)Aail 
(I 69 I;I- 66 EM 
I 1757 -I)^ 4 :i! 
0757-0465 



0757-0199 

0757-0199 

069 EI -6630 

069 W -6630 

0757-0465 



0757-0199 
0757-0199 
0757 •0199 
0757-0199 
0757 - 045 B 



0757-0465 

0757-0199 

069 B-t 1 f:l 52 

069 (';l -6630 

069 B -6377 



0757 - 0 44 B 
0757-0465 
0757- 0199 
0757-0199 
069 l;l "6630 



0 69 B - 6630 
0757 0465 
0757-0199 
0757'0199 
0757-0199 



0757-0199 
0 69 B -3194 
2100" 1972 
0757-0442 
0757-0442 



0757 -' 0 1 99 
0757 - 045 B 
0757-0199 
0757-0199 , 
0757-0199 



0 757 - 0 1 99 
0 69 B -3194 
0757- 0199 



0360" 0 077 
1251" 0 60 0 



1251 - 060 0 
1251 " 060 0 



1251 - 060 0 



1251-0600 
1251 - 0 600 



1 B 26-0261 
1 B 26-0261 
IB 26- 0261 
11126 - 0261 
1 B 26 - 0261 



1902-3104 
190 2-3104 
1902“ 3 104 
1902-3059 



14 B 0-0 073 
4040 " 074 B 
4 040 •0752 



Table 6*3. Replaceable Parts 



Description 





RESIirmil 21 , 5 I( 17 , . 125 U F T (.;'=0 + -,1 0 0 
HEBIBTBK 20 k .IX . 1 25 U F 'n;:= 0+-25 
MFBJOTBR 2 I< . 17 . . 125 W F Ti ;',-0 + - 25 

HF'nBTrm iok \y, ,i 25 W f tB'vBu-ioo 



REBiaroR 



RFSlBinR 



R Fina l OR 



RiuinnijR 
RFStBI OR 



10 OK 


17 , 


. 125 W F 




TO'* 


Ot- 


21 , 5 K 


IZ 


, 125 W 


F 


TO 


■=1) 


2 1 , 5 K 


IZ 


, t 25 W 


F 


TO 


«(l 


2 OK , 


17 , 


, 1 25 W F 




TO'.' 


0 -t- 


2 OK . 


17. 


, 1 25 W F 




TC'= 


0 t- 


1 II OK 


IZ 


, 125 W F 




Ti::»-- 


0 ) 


2 1 . 5 I< 


17 . 


, 125 W 


F 


TO 


»=(l 


21 , 5 K 


17 . 


, 1 25 W 


F 


T C 


•---() 


21 , 5 K 


17 , 


, 1 25 W 


F 


TO 


'=0 


2 1 , SK 


17 , 


, 1 25 W 


F 


TO 


'-0 


51 , IK 


17 . 


, 125 W 


F 


TP 


isfl 


1 0 OK 


IZ 


, 1 25 U F 




TO'--' 


II t- 


2 1 , 5 K 


17 . 


, 1 25 W 


1- 


TP 


•Ml 


20 , 6 I< 


, 25 Z , 125 W 


F 


TP, 


2 OK , 


17 . 


, 1 25 W F 




rp,'= 


111 


20 0 . 


17 . 


, 125 W F 




■' (:;■-= 


(It 


IOK 17 , , 


125 W F 


T 


P.-O 


-t- 


1 0 OK 


17 , 


, 1 25 W F 




T'O-- 


0 > 


2 1 , 5 K 


17 . 


. 1 25 W 


F 


T'P 


"=0 


21 . 5 K 


IZ 


, 1 25 W 


F 


TP 


.T() 


20 K , 


17 . 


, 125 W F 




T 0 "- 


Ot- 


2 0 K . 


* 

1 Z 


, 125 W F 




TO"- 


(l-t 


10 OK 


IZ 


. 121 TW F 




10 '^ 


0 t- 


21 , 5 I< 


IZ 


, 1 25 W 


I- 


Tt 


II- (1 



10 0 

It- 10 0 



RFiVlBrOR 21 . 5 K 17 . 
RFininOR 21 . 5 K it: 



,12514 F TC-Oi- 



. 1 25 W F 



»0 >- 1 00 



RFHilBrOR 21 . 5 K IZ . 1 25 U F Tin 3 Ft - 1 0 0 
HKBIRTOR 2 (IK . 25 Z ,12514 F maB)i -50 
RFBISTOR-TRHR 20 K lOZ 1414 inDF-AD.T 20 -TRN 
R FBI in OR lOK 17 , , 1 25 U F TC'^Ot-l 0 0 
RFBTBVOR 1 OK IZ ,12514 F Ul^Ot-lOO 



RFBUnOR 21 ,5K IZ .12514 F iC'^Blt-lOO 



RI-aunBR 51,111 IZ . I25W F TOMFt - 100 

R F ! i I in I i R 2 1 , 5 K 1 Z , 1 2 5 14 F' I V, 0 - 1 0 0 

RFimnOR 21, 5K IZ ,12514 F 1 0-0 i- 1 0 0 

RFininOR 21.5K IZ .125WF TC'nFi 100 



RFB i:in OR 2 1 . 5 K 1 Z , 1 25 W F TO'=0 t - 1 0 0 
RFiniFIBR 20 K . 25 Z ,12514 F TO-'O-t-SO 
RFininOR 21 . 5 K IZ ,12514 F T0=0t-100 



. 11 .; OF' Aw> i..Bi 4 -NrnaF ■iB -99 fko 
if; III' AOI> 1 , 014 - NFIlFiF. 10-99 I'KF-: 

10 01 ' AHI’ I..OU -ND TBF. 10-99 I’KO 

.10 OF' AMI' I.F)l 4 -"NF)lfiF. IFF - 99 I’KO 

10 OF' AMI' l ow- -NO I OF, 10-99 F'KO 



1 ) 101 ) 1 . 1 .-- 7 I 4 R 5.629 57 . 1 ) 0-35 F'l)'--, 4 W 
1 ) 1 . 01 ) 1 . /.NR !-(.629 57 , DO -35 PD». 4 M 
DIODF-'/NR 5 . 62 V 57 , 1 ) 0-35 F' 1 )'», 4 W 
1 ) 101)1 - /.NR 3,039 57 . DO - 35 F'l)«, 4 U 



A15 MUiOF.LL.ANF.nilB PARTS 



F'lN-'RFIFl., , 062 - IN-DIA ,25 - lN-LG BF---OU 
FXIR- l'O Ut) OI K 1 'OI. YO . 062 liD-l FIKNFF 
FXTR-’-F'O 111 ) YEl. POI VC , 062 . -I-H)- TFIKNO 



Mfr 

Code 



I F R M 1 N A 1 . in 0 1 ) !:< OF -- TOR Fi WO, F R M - M T 0 
OONNI-OTOR - 001 . OONT PIN 1 , 1 4 MM -DBO-O/ HO 
OONNF. OTIIR - 01 , 1 . OONT PIN 1 , 1 4 - MM-T'iBC - 0 / BQ 
OONNl.-OFOR -BOL OONT- PIN 1 . 1 4 - 00 - 000 - 9 / 90 

f:onni-.f;ioh---i:;f,i. oont pin i , i 4 -mm-iigc in: oci 



OONNF. in OR -SOI. OONI P IN 1 , 1 4 - MM- IiBr.l -111/ BO 
f;0NNFi:n()R-B(:-,i oont pin i , m- mm-iibc-b/ bq 



2 B 4 B 0 
I 2040 0 



24546 
24546 
24546 
2 4546 
2040 0 



2040 0 
24546 
24546 
24546 
24546 



24546 

03000 

02660 

24546 

24546 



24546 

24546 

24546 

24546 

24546 



24546 

03000 

24546 



204 CIO 
2,0400 
2040 0 
20400 
20400 



20400 
2040 0 



20400 

20400 

20400 

20400 

2.0400 



20400 

20400 

20400 

20400 



20480 
2040 0 
20400 



See introduction to this .section for orderm^j information 
* Indicates factory selected value 



Mfr Part Number 




04" l/fl-TO-2152-F 
069B~663() 
0690-6624 
i::4-170 --TO-1 0 02 -F 
C4-l/fl-T0~1 003-"F 



04- 1 /8-T 0-2152 "F 
C4 -1/8-T0-2152-F 
1)690-6630 
0690-6630 
(::4-i/o-TO -ino3 -F 



C4--1/0-TO-2152-F 
(:;4--17fl-T0-2152"F 
L14-l/fl“T0-2.152-F 
C4-1/H-T0 -2152- F 
C;4- l/8 -Til-51 12--F 



r, 4 - I/O " TO - 1 ( 1 03 - F 
B 4 -- 1 / 0 -TO -- 2152 --F 
06 90 " 005 2 
0690-6630 
0690-6377 



04-1/0-TO --1002--F 
(:;4-l/O-T0-1003 F 
04 -1/O-TO -2152-F 
C4-1/0-IO-2152--F 
0690-6630 



(1690-6630 
04 -1/B-T0--10 03--F 
C4-1/B-T0-2152-F 
04- 1/B-T0-2152-F 
C4 - 1/8-T0-2152 :F 



04 -1 /8-T 0-21 52" F 
PME55- l/8-r2-20 02-0 
301 OP -203 
04--1/0-TO -1002-F 
04- 1/O-T0-1002-F 



t;;4-l/B-"T0 -2152 -F 
04 - 1/0-TO--5112-F 
04 - l/ 0 ■■TO-^ 152 •-F• 
04- 1/0-TO-2152--F 
04 -1/0- TO -2152 - F 



04 1/O -TO • -2152 -F 
PME55-1/O-T2-20 02-0 
04-~l/0- r0 •2152-F 



0360-0 077 
121“l 1 -060 0 
1251 - 060 0 
1251-0600 
1251“ 0600 



1251-0600 
1251-060 0 



1026-0261 

1026-0261 

1026-0261 

1026-0261 

1026-0261 



1902-3104 

1902-3104 

1902-3104 

1902-3059 



1400-0073 
4040- 0740 
4040-0752 





























Table 6>3. Replaceable Parts 





Reference 

Designation 



HP Part c 
Number d 



Description 




A'(6C7 
AKiCH . 
AUjCV 
A16i;:i(l 

AlfoCI 1 
AWil',1 li! 
Ai6i:,i;5 
A 16 1:: 

A 1 6C 1 ',:i 

A16C16 
A 16(11 7 
A16CII1 
A1 61.', IV 
Ai6(:::;,'i) 

A16C1M 

Ai6(,;y;? 

A 16(1 IK'! 
Ai6r::ii 
Ai6(i;iri 

A 1 6(11/6 
A'16li;'.'7 

A 16(11(1 
A 16(11(11 
A1 6(11(3 
A16(11(«V" 
A 16(11(30 

A 161. 1 
A 161,12 
A 161.3 

A16Q1 
' A 161112 
AI6Q3 
A16Q1 
A16H3 

A 16116 
A16Q7 
,A1 61.111 
A16QV 
A 16(^10 

AI61J1 1 
A1 611 1 1.2 
A161J13 
A 16(111 
, A1613,l(:. 

/ 

. A16(316 
A 16(117 
A 16(11 11 
A'16(11V 
A 1611120 

A 161112 1 
A 16(1121? 
A 16(1123 
A1 6(1121 
A 161112 111 

A 16(1126 
A1 6(11/7 
A 161112 lit 
A16(11’V 
A 161130 

A 16(131 
A 1 6(1312 



A 161(3 
A 16 R 1 
A16K11 



llt)lS6V“60 Oil? 

(I IBO- 01V7 
016 0-315.)6 
01 60’ '31W6 
0160-12K&7 
(1 1 60'- 3166 

0160-12150 
0 1 6 O' 3166 
(mil) - 01 77 
0160"1?31)7 
0160'r3ir,'>6 

01i:)ll-173S 
0160-30 OV 
(1161) '3101? 

01 11 0-0177 
(116(1 -0166 

0160 "1206 H 
0 16(1 - IOt.11 
0160 "12 065 
01 6 (1-1? (156 
0160 -3166 

016 0 -10B1 
1)160-10111 
01 60 '3156 
OHIO' 0177 
0111 0-0177 

01)10 "0197 
0160-1?056 

IVOl - (1 1)51)' 
1701- 0050 
1901 '-0376 



9110- 01210 
91 10 Ol'l 0 
91 10"- 1)121 0 



1 B61-" 0101 
11165- 0117 
1(1 51- 0101 
11151- 0101 
1(161- 0101 

1(163 - 01111 
HI (ill- 1)101 
1 1155 ■ 11012 0 
1(153 '(Hill 
1 1151" 0101 

1 1153 '"0316 
1 1155- 0 Ollli’ 
11151 (HOI 
1 (151 '■ 1)101 
1 1151" 0101 

1 (155 -0 0(11? 

1051 (HOI 
1)153 1)12(31 
1 1151 "1)101 

1 1351 01111 
11151- 0101 
1 1351" 0101 
11151" 0101 
11351 0101 

1 1151 "011)1' 
11351" 01 (II 
1H51- (1101 
1 (151 "0101 
11151-' 0101 



11151-0101 

069(3-' 3161 
1)6 7 O' -11 (11(1 
06913-711?! 
067(1-3191 
06';a 7797 







!l|jFl:il^ Oliil'IkiillATIlU A!:;ili:i,Hl)|.„Y 
CAPACITOK -FXl) I? , Hill-' ) - 1 07. IKl'nil.; lA 

(:Ai’Ai:',niii(-' Kxi) ioooi'f ♦■'•lo'x. ikodc; c;fi( 

CAI’ACrHlK-FXn IOOOI'F •» " lO'Z IKODC: llFIl 

CAfACinilR " FXI) lOI'F '(- 57 , 5 DO 91 ) 1 ', CFK O-t 60 

CAPACnOI? -F.XD lOOPF > --11)7. IK9DC C'.EK 

llAPACrniH "t XI) 33 PF "t '- B'X, 30 I) 9 I)C; HICA 

CAPACridK "FXl) lOOPF ■) 107 . 1 K 9 DC', CFK 

r.APAcrriiv-'Fxi) ;?,r>i.)F't"-io 7 . povdc; ta 
r.;APA('.'IT(lR"-FXI) 17 PF ■* 5 ‘ 7 .. 3 (l(l 9 I)(.', MICA 
CAPACrniP- FXI) IOOOI'F 't-lO'Z IKVDC: li'liK 

CAPA(;rr(iR'"Fxi) ,;2;?UF't loz jfi'vJdc; ia 

I'-APACi niw-Fxi) vni’i'F 't' 1 ' 7 . iiiovDr, mu;a 
(.;APA i;rriii(""FXi) ihf >- 5 ' 7 . sovdh mf r-piii yc 
CA i'Ai;niiH"i‘ XI) ;:',;?iiF't"'-i 0 ' 7 . povdc ia 
CAPAIHT llR -F ( 1 ) , 06 ( 1 I 1 F » ~ 1 ()' 7 ,. lilOOyiK; P(ll..YF 

CAi’Ai:;rnii(- Fxi) ,oiiif miO' i.’O'x. loovDc: ffr 
(:;apai, 5 i:t(ir~I'XI) . uif. >- ; 207 , sovdc c.fm 
CIAPACITDR "FXD .OlllF 'tlKI "I'.’O'X lOOVDC; CHR 
CAPACrniR-FXI) , OlllF H.'O -PirX. 1009 I)(.. IIFR 
CIAPACIKIR"' FXI) lOIIPF "r- 107 . IICJDC FFW 



CIAPACTKIR 'FXI) .lllF t'l./OZ 509I)(.: C'.FR 
CAPACrillR ( XI) .ll.lF •♦ '■:/07. 5091)1.; CFR 

(lAPACIKlR-FXD lOllOI’F * HI '7, 1K9IH; CFR 

CAPACI TOR "FXP I? , :"'(IF'^ - 1 O'Z I? 091X1 lA 
CAPACITOR " FXI) P , PHI t 107. :,''II9I)C FA 



CAPAC FMIR'-'FXI) P , li'llF't - 1 07. PII91>C, lA 
CAPACnOR" FXI) .Ol'.IF 'HIO-PO'7, 10091)1,'. CFR 

DIODF" fiUirCFFINi; 1109 POOhA Pllll 1)0-36 
I)I0I)F:""13U:r.TCHl.NC I109 POOMA PHB do - 35 
1)101)1" OF N PRP 359 5 OH A Dll' 35 

imiDF-tiurrcHiHi;; tio9 pooha pnii do-35 

INDUCTOR RF - C IF HI..D lOOUFI 5'7, , 1 66DX , 31151. C 

INDIICIOR RF ""I;H"'H1..D lOOIlH IV7, , 1 66DX , 305LC, 

ilNDllC'IOR RF- Ul-'rtl.D lOOOII 5'7. , 1 66DX . 3H5FC 

FRANimiTOR NPN 111 TO- 1 II PD'''36(IHU 
THANIIU'.TOR ,T FF.T N-CHAN I)- MODF TIF 1 0 liiil 
T RANH! 13 TOR NPN HI TO'- 10 PD.'H,i(6imW 
IRANIITIHOR NPN Cl 111- IB PD-360HW 
IRAN11K3TOR NPN HI TO" 1(3 PD'=360M' 

rHANCiiimiR PNP pn;2907a i:.:i: to- o cd-ioohw 
IRAN imiTOR NPN ITJ TO ' 1 13 P)'r-360H(J 
IRANCICTOR :i-'FIVr N" CHAN I)' HOOF 1 Cl- 1 II l.il 
TRANIHCTOR PNP PNPVO'.'A Cl TO-Kl I'ihioOHW 
IRANCICIOR NPN Cl lO-lIl PD'<36(IHW 

TRANll I CTOR "DUAF PNP PD^^’COOHN 
TRANITI crOR .l -I FT P" CHAN !)■ HIIDF. HI 
FRANC I CTOR NPN Cl Til " 111 PD ='360HW 
TRANCU3TDR NPN Cl TH- 111 PD''360:')U 
FRANC ICTOR NPN Cr T(l"-l(l P()«"360HW 

1 RANCHI FOR .I F I'f P- CHAN D-HODF 111 
NUT ACHTONFI) 

IRANIHCTOR NPN Cit lll- Hl PD“360hU 
TRANC.1CT11R PNP P.NP907A Cl TO'-lH PD'HOIIHU 
TRANCICTOR NPN Cl TO "!!! P1)-''360HUI 

IRANCICIOR NPN Cl TO-Kl PD'-360HW 

TRANCICTOR NPN CT TO" HI P D- 36 0HU 

TRANCICTOR NPN Cl TO"' IB PD^=360HW 

TRANCICTOR NPN Cl TO-lIl PD‘'C160HU 

TRANCICTOR NPN Cl TO- 111 PD'"360HU 



IRANBICTllR NPN'C'l Tll-lIl PI)‘“'360HW 

FRANCHnOR NPN Cl T(1"-IB PD""'360HU 

IRANCrCTIlR NPN Cl TO- IB PD«360HU 

TRANCICTOR NPN Cl 1 B" I B P D™360HW 

IRANCICTOR NPN HI III- 1 11 PI)^"361)HU 



NO I AClil OMF.D 

TRANCICTOR NPN Cl T(1"'U1 PD®360hU 

RECICIllR 13311 rX, .1125WI" TC'.'-fl"' 100 

RFS1CTDR 57, PH ,T'57 , H25U F TC'KK”" 1 II 0 
RFCICTIIR 1011 , ,:257. ,125U F T t>MI " 1 (1 0 
H F lii 1 0 r 0 R B 0 11 . B 5 7. , 1 B 5 W F • T C 'Kl;) -' 5 0 
RFICICtllR 7,61111 ,;?5'7. ,IB5W F ■n.'.=HK'- 10 0 



Mfr 

Code 



Bill 0(1 

56BB9 
Bill 0(1 
Bill 110 

Bill no 
ail 1110 

B 11 IBO 
a Ilia 0 

6 6 12 09 
BB1B0 
Bill 111) 

5612 119 
Bill BO 
Bill (111 
56B1I9 
Bill 111) 

Bill 111) 
BB 111(1 
Bill 11 (I 
1.2(11(1 II 
Bill ill) 

Bill 11 (I 
Bill BO 
Bill 110 
56B09 
5 6 I'll 9 

66B119 
BUI 111) 

BUI 11 1) 
BB1B0 
;,'H1B() 

:? 11 Kill 

B 1)1110 
BUI HO 
BB10 0 

Bill BO 
BI110 0 
BUI BO 
Bill II 0 
B 111(10 

1) 17, 1 3 
B I1 111(1 
Bill II 0 
(117 13 

BUI no 

BO 111 (I 
B0 1111) 
Bill 110 
12 (11 II (I 
BO 4 II II 

;"01BII 

BI'HH 0 
01713 
BO1I10 

B0 10 II 

B II nil) 

Bill III) 
:? II 111 (I 
BUI 111) 

BO 111 0 
B0 1110 
BO1II0 
B0 1110 
B0 100 



B0 1110 

B1516 
B 0 10 0 
197(11 
0 3BBI1 
19701 



Mfr Part Number 



0B569'-'6(I,I) 1 a 

15(IDB:25X91IB(IAB, 
0160-3156 
0160 -31 '56 
0160-BB57 
1)160 " 3166 

()16 0-B15(I 
(1160 "3166 
15'I)I)BB5X90B1)AB 
1)1611 ' 123 07 
111 61).- 3 156 

l',li0DBB.1X9035AB 
0160 3(109 
0160 - 3111;:, ' 
150I)BB5X9(IBOA;? 
01600166 

01 60- BO 55 
016(1-1001 

I) 160-B(i::i5 
0160 "2055 
(1 160-3166 

0 160 -1(1111 
0160-11)111 
0160 "31'.":i6 
15IIDBB5X7()B0AB 
150 DBB5X90B(IAB 

I50DBB5X70BOA;? 
0160 "2055 

1 70 1- 0 1)60 
1901 '■ 0 050 
1 91) 1 -0376 

1901 "0 050 

9110 "O:? 10 
91 10 "OBI 0 
9ii0"'0;?i(i 

11351" 0101 
11155" 0117 
11351 "0101 
11151" (HOI 
11151 01(11 

;''n:.'707A 
1051-0101 
11155-0 DBO 
BNBVO'XA 

II) 51-011)1 

11353 '0316 
1B55"0I)B;:’ 
lt1".H-01(l1 
11)51-0101 
11151 '0101 

1055-0 0 IIB 

1051 0101 
BNB907A 
11)51- 0101 

1051 '0101 
1051-^0101 
HI51" 0101 
1051-0101 
1 H51'01II1 

’,li:i51-'01(l1 , 
11351 01111 
1(151-01(11 
IB'51'01111 
Ii:i51'-0101 



1051-01(11 

01 " l/B-TO-1333 ' F 
; 0698 - 011113 
Hl'lCl/B'-TO-lll OB-C 
PHECC'-l/B-TB-BOllB-r, 
HF1(.',l/0-Tll -76tTl -i: 
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Table 6-3. Replaceable Parts 



Reference 

Designation 


HP Part 
Number 


C 

P 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


A16R6 


0757-044:J 


9 


9 


ri;'B'.i;b'I'BR lox i7, ,i?5w i-^' Tcwn■^■■-lOfl 


24546 


C4^ l/O-T(l-l(10;.F'F 


A16RV 


11757-044? 


9 




HirB'UrBR lOX 17. ,1?5U F TC=il)-t'-l 00 


24546 


C4-1/B-T 0-1002-F 


ftURB 


(U:.90-;!!45O 


9 


? 


RESISTOR 4?,?X 17. .125W F TOO+'-tOO 


24546 


r,4^1/0“TO-4222-F 


ei6R9 


?ti) O'-aBS:;! 


1) 


' 1 


ri:h:i:btdr-trmr ix lo/. uw ao.i ?o-trm 


0 ;■’.:» fill 


3li)l IIP-1 01;' ' ' 


A16RIII 


0757-0;?7'i' 


0 


3 


RE!;UBTBR 3.10X 17, ,i:.15U F 'rC=lU-1 1)1) 


24546 


C4 ■l/8-T()-3161-F 


A16R11 


1I757--045V 


B 


1 


Rl'^.B'lBTBR 50.?)< 17. . 1 25W F Ti;;;=0-f- 1 00 


24546 


(:;4-i/b-t(i-56;-'2-i'-'' 


AUjRIR 


()09i;i-3i5:.',! 


B 


1 


Rl^aiBlBR '3.4BX 17 ,1?5U F TC=0>-100 


24546 


(:4 -l/8“T(l -34B1 -F 


A16Rl.t 


0757-1144:;! 


9 




RES.TBT0R 1 OX 17. ,1?5U F "ri:;'' ll't- 1 0 1) 


24546 


C4 ■■l/B-'ril-1002^F 


A 1 6R 1 


0757-()?aV 


2 


P 


RFBD'i'lBR 13, 3X 17 ,1?.5W F Tl',',-0>-l 00 


19701 


HF 4i:',l/B-T0 - 133;.'1-F 


Alf>R15 


:;rioo--:285i 


9 




ri';:b:ib'idr-'irmr ;,''X 107 wu s'n>F-Ai>;r ?i)-'irn 


(126611 


381 OP -20;;.' 


AI6R16 


1)090-3457 


h 


3 


Ri';B:i.Bri:)R 3iox 17 ,i?5U 1 = 'ri::;=o-t -loo 


2B4B0 


(169B -3457 


A16R 17 


0757- 1)340 


j.) 


•3 


RESISTOR 11) 17. ,1?5W F TOl)+-lll0 


■ 24546 


(:;4-i/B^’ 'ri) ■lORo-F ■ 


A16RU1 


1)091';)- 344 ;,’ 


9 


1 . 


RESISTOR 237 17 ,1?5W F Tr.»0+-10fl 


24546 


C,4^ l/B-'rO -237R F 


A16R17 


:;!ii) i)'-i7i)? 


7 


1 


RF.B'1 BTDR-'IRMR 101) 107. WW B'lDF- AI),'I ?0-TRN 


02660 


3B10P-101 


A16R;51) 


1)091;)-3150 ’ 


? 


3 


RESISTOR 14, 7X 17 . 1 25M F TOO *-100 


24546 


C4 ■ 1 / 8 -'ni '1472-F 


ai6r;m 


D09B-44B;;! 


9 


) 


• RESISTOR 17, 4X 17 . 1-25U F TO0+-100 


(I3BBI:I 


RME55- l/B-TII- 1741,;'-F 


A16R22 


, 1)757 •1)405 ' 


0 


10 


RFS1B)1')R .lOOX 17 ,1?5U F TB'U-* - 1 00 


24546 


C4-1/B-T0-1 0 03 -F 


AUiRS:^ 


0757-l).?B0 


3 


5 


RES'lSTOR IX 17 ,1?5W F T0»0'*-~10 0 


24546 


C4- 1/B^ ^') 0- 1001 ■■ )- 


A UR,? 4 


, 1)091;) -3 150 


? 




RFB'IBIOR 14,7X 17 , 1 ?5W F TC-O') - 1 0 0 


24546 


C4- 1/B-TO -1472-F 


.AURaa 


?1 1) 0-?B51 


9 




RFB:iB'ri:')R-TRMR ::0< 107 UU BIDF-AD,! BO -TRI'I 


02660 


'3B1 OP-2112 


AUH?6 


1)757 ’ 0405 


0 




RinBiBioR lonx 17 , 1 ;;’5u F Ti::-o* ■1110 


24546 


C4- 1/B-TO- 10 0'3 ■•■)'•■ 


AUR?7 


1)75 7 •1)41)1 


1) 


P 


RESl STOR 10(1 17, ,i;?5U F TC=0+-100 


24546 


)::4- 1/B''1()-101 F 


A UR.'.;;! 


11757-0405 


0 




RINBIBIOR lOOX 17 ,1?5U F 1 (',-()■) -I Oil' 


;.?4546 


C4- 1/B-TO -1 0 0 3 -F 


ai.‘>r:?9 


0757-0123 


3 


:.;! 


Ri:;Bi!iii'm 34,;;)x 17 ,i?5W f 'ii::;M)t-i 00 


21:)4B 0 


1) 757- 0123 


aur:^o 


1)091') -35 19 


1 


1 


RFB'JSTBR 1?,4X 17 ,1?5W F Tt',''Ul't • 1 0 0 


24546 


(;',4-- l/B^-'rO-1242^F 


ai6r;?i 

aur;?;? 


l)7:,;--.O4<)0 


7 


1 


RFBIB'K'IR 7,5X 17. . 1 ?5U F' 'n:;='0t-)00 
NO) A'3BIGN)';.I) 


;.!’4546. 


(;; 4 ,- 1 /(;).-■)■ (1- 7501 ■ F 


au>r:c5 


0757- 1)405 






RFBIB'IDR lOOX 17 ,1?.5U F Ti;','''0'* - 1 0 0 


,■'4546 


C4-1/8-T 11-10 II 3- F 


aur;?a 


i)09B ■■•rcioo 


B 




RESISTOR 31, AX 17 , 1 ?5W 'F TOO-* 100 


24546 


r,4'l/B-T0-3),62-F 


A 1 6R;V,j 


1)757-1)405 


0 




■ HEblSTOR lOOX 17 ,1?5U F TOO-ulOO 


;.!4546 


r,4 -1 /B -TO - 10 03’ F 


aur:u.) 


1)75 7- 0405 


6 




Rir;B:rB'ri.iR loox 17 ,i?5ui'' ici'M)* 100 


24546 


C4- 1/B-Tl) ■111 0 3-F 


auir;c; 


1)757-0405 


0 






24546 


(,;4-l/B-T()^^ 1 003-F 


aur;u;i 

au.r;?9 


1)091;) -3 101) 


fl 




RtlBlBlBR 31, BX 17 ,1?5U F I B^^O ■) - 1 0 0 
lOOT ABBIBNFI) 


24546 


C4 - 1/B-TO -31 6:,'-F 


A'UR^O 


0 757' 11405 


0 




RESISTOR 10 OK 17 ,12510 1' TOO'* 100 


24546 


i:4-1/B'-rO -1(1 0'3 -F 


AUiR^l 
A UR 4 ;.^ 


0757- 0405 


0 


' 


RFBlB'lBR lOOX 17 ,1?5W F Ti;;-))) 100 

NOT ASSIGNED 


;,:,!4546 


C4^ 1/B' T 0 - 1003 F 


AUvR4;5 


0O9B-7;;','BB 


9 


1) 


RE SI STAR 147K 17. , 05U F T1.5---0-*-! 00 


24546 


(:;3-i/()' 1 0 ■■■1473-1,'; 


A16R44 


l)09i:)-7:,?.Bl;) 


9 




RESISTOR 147X 17 . 05N F TC“0’* “10ll 


24546 


(',',3"1 /)';)- T 0- 1473 -c 


A16R4':, 


0091';) ■ 7;.'’BB 


9 




RESISTOR 147X 17 ,0510 F T(,5M)'* 1110 


24546 


C3 ■ 1 / 1 : 1 - r II - 1473 C 


AU.R4/:, 


009i:)-7?'BB . 


9 




Rl:':.BT!;l'n:)R 147X 17 , 0'3U F I C'-O )-1 0 0 


;.M546 ' 


C3- 1/B-TO- 1473" C 


A16IM7 


0757-' 11401 


P 


3 


R ESI S T 0 R SO. IK 17 , 1 ? 5 W P 1' 1 1 1) ■) - 1 0 0 


2 4 Si 4 6, 


C4' ' l/B- T 0 -BBIB -F 


A 1 /..R 40 


0091;)-7?l;ir:) 


9 




RE'BIBTOR 147X 17 ,0510 1- 1 C',;"-!) * - 1 00 


24546 


(;:3’1/B-T0-1473-C 


AW.,R4V 


1)757-0405 


0 




R i: B :i 1:1 rc) R i o ii x 1 7. , i ;? 5 w )■'' r c o ■* - 1 o o 


24!.i46 


(;4- l/B-')'0 - I00',C F 


A UR SO 


1)757-0 405 


0 




RlFB'IBIBR lOOX 17. ,1?5U F TC-O* ■ 1 1)0 


24546 


(;4-l/B-'l'!)-l(l03-F 


AH.RSl 


■ oovb-7?i;)b 


9 




Hl'.B'l B'lCiR 147X 1 7 , 05W F 1 C:-)) * - 1 (1 0 


:;.’4546 


C3-1/B'- ) 0-1473 -C 


AURS;? 


0091 ;) -^i^Bi;) 


9 




RF.B'IBTOR 147X 17 , 05U F Ti;', -0 *--l 0(1 


24546 ‘ 


C3 ■1/B -70-1473-C 


A1 6RS3 


0757 ■0401 


•:» 




RESISTOR Fi;i,lX 17. ,12510 F TC«'0-F-', 00 


;?4546 


C4 ■1/B-TI)-6B12- F 


A 10054 


1)09B~7?BB 


9 




RESISTOR H7K 17 ,0510 F TOO *~ ISO 


245 46 


('.;"!) -l/B- TO -1473 -C 


A low 


0757' 1)401 


? 




RESISTOR 68, IX 17 ,12510 P 1 C-C ■*■ - 1 0 0 


2!) 5 46 


):■)■ 1 /B ■■:■')' 0-68 12 ■■■)'■■ 


A 1 OR 50 


009!';)- 1)0B4 


9 


1 


Ri:',Bl!;n(JR 2,15X 17 ,125W F Tl'l^M) ) 100 


;;)4546 


l'.',4-l/l':l-'rO-21',';ll-F 


AU.R57 


0757-0?i:)0 


3 




Rl'.'B'l ):',') OR IX 17 ,125W ,F I ).';» 0 * ■■ 1 0 (1 


',24546 


i;;4' 1/B-TO ■1001 F 


AUR5B 


l)091';l-'3444 


1 


1 


RliBlimiR 316 17 ,125U F 1 C -'O'l -I 00 


i;i4',.'i46 


t;4- l/il -'rn -316R -F , 


A 1 OR 57 


l)09B’-5409 


4 


) 


REST STOR B,665K 17 , 1 25U P Tt:*0’*-100 


24!:r 


C4- 1/B-T(I-B665R'F 


AlOHOn 


1)091:1 •BB49 


0 


1 


ri;,b:ibt(:iR"Fxi) 45 , 3x , 17 , ,i?u 


:;.'B4, 


069B-BB49 


Alow 01 


009B-0;!)00 


0 




WCBIBIOR lOX ,17 ,125W F 'Ii:;=()t -25 


2B4B1) 


(1 69 B- 636(1 


AlORO? 


0757 ' 0340 


t,. 




RESISTOR to 17. . 12SM )'•' TC;;« 0* -1 00 


24'5'46 


i;:4 - 1/B-TO - lllRO-F 


AUR0;S 


OOB.5-3355 




•:> 


RESISTOR 3,3H 57. ,2510 FO TC: 90 0/* 11 0 0 


0 1 1 2 1 


(;:C3355 


A UR 04 


DOB '3 '3355 


? 




ri;'.:b'ibt(:)R 3,3m 57 ,?5U Fc; T(,;«-9on/nioo 


Oil 21 


■ (;;n3355 


A 1 OR 05 


0757- 0?BB 


1 


1 


HP SI STOR 9,09X 17. ,'12510 P TL'MI-* 100 


1971)1 


MF OC; l/i:)-'I 'l■-90 91-F 


A UR 00 


1109B - BBO? , 


7 


) 


RESISTOR 5.8K ,17 . 125W F TOO •‘-'25 


28 400 


069B-BB62 


A10R07 


0757- 044? 


9 




RESISTOR lOX 17 ,i;;'5l0 F T‘':'-0*- 1 Oil 


24546 


(",4- 1/B • T 0-1 002-F 


A UR OB 


1)757 • 044 :;! 


9 




RFBlBTBI'l lOX 17. , 1 25U F ( C-MI * 1 0 1) 


24546 


(.',4 - 1/B- TO - 11)02 -F 


A10R(i9 


0 09 B' -3457 


0 




RIUTB'IBR 316X 17. ,12510 F Ti;:«0) 100 


;,','B4i;)tl 


(1698-3457 


AUR70 


1)091;) - 3 100 


B 




. REBIBTBR 31, 6X 17 ,12510 F 1 C=ll*’ -1 (1 (1 


24546 


(:',4 -l/0-TO -3162-F 


A10W71 


1)757 - 044? 


9 




in;:s:iBTOR lox i 7 ,i?5W f T■'"■-o■*•• mo 


24546 


C-4-l/8-T()-10 02-F 


A10R7? 


0091';) -3457 


0 




RI3B.1BTBR 316X 17 ',125U F TC'MI* - 1 (111 


2B41:)II 


11698-3457 


A10R7;!i 


OOB'3-OB45 


1 


1 


RF.BIBTOR 6B0X 57. ,2510 FC I i:ill 0/;* 90 (1 


0 ii;;.'i 


, l,;ii6045 


AI0R74 


:,!! 1 0 1) 1 97'3 


4 


1 


RliBIGTCIR-FRHR 2(10 107 WW Ti:il'- AD.T 211 TRN 


02660 


3 till OP -21)1 


A 1 OR 75 


0757 - 040 1 


1) 




RF;b:I!;'.TBR lOO 17. , 125W F ')(.:-0*-11)ll 


;;!4546 


(;;4- l/B -T 0-101 F 


AUR70 


0091;)- 3 100 


B 




REB:IBT1:IR 31 , 6X 17 ,125W F '1C'«0* -10 0 , 


24546 


r,4~l/B -TO -3162-F 


A 1 OR 77 


.0757- 044;.^ 


9 




R F: B 1 B T n R 1 0 X 17 , 1 2 5 W F F C 0 •* ■ 1 0 0 


24546 


C4- 1/B-TO -1002 F 


A 1 OR 78 


0757 - 1)405 


0 




RF;.S:iBTBR 10 ox 17 ,125WF rCMl * :-l(lll 


24546 


C4- 1/B- Til "111 03 -F 


AUR77 
A UR BO 


0757-0405 


6 




RFBIBTBR 10 OX 17. ,12510 F TC-'ll'* 100 

NOT ABBIRNED ■ 


24546 


C4 - 1/B - TO;- 1 003-F 
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Table 6>3. Replaceable Parts 



Reference 

Designation 


HP Part 
Nurriber 


c 

D 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


A16R01 


069B-3260 




' 2 


REBIBTDR 464K iZ ,125U F TOO* - Kill 


2048 0 


(1698-3260 


AISR02 


(169B-3160 


0 




RE3I8TC1R 31.6K 17, ,12'5U F T(’.'--11>--1 (11), 
HF.0TBTOR 3.16K IX ,125U F T(:=(l 1 Oil 


24546 


04-1/8-Tll -3162-F 


A16R83 


11757-0279 , 


0 




24546 


C4 1/8-T0-3161-F 


A16RCI4 


0757 ■ 0465 


6 




RESISTOR lOOK IX .125U F TCl'Kl > -1 00 


24546 


C4-l/8-T0-KI(l3-F 


AURBK 


069 B -31 60 


1:1 




RESTBTBR 31. 6K IX ,125W F TO" 0•^••■ 1 0 0 


24546 


C4-1/8-T 0-3162- F 


A1SR0B 


{) 757" 0279 


0 




RESISTOR 3.16K IX ,125Wr Tr,^0>-101) 


24546 


C4 -1/B-T0-3161-F 


A16RB7 


0757-0465 


6 




RESISTOR 111 OK IX ,125U F TO-TK-lOO 


24546 


C4 - 1/8-T 0-1003 F 


A16RB0 


0757 •0439 


4 


1 


RESISTOR 6, OIK IX . 1 25U F rr,-=(K " 1 (111 


24546 


C4-1/B-TO-6011 -F 
, C4 --1/8-T0-2612 "F 


AURBV 


0690-3159 


!ri 


1 


RESISTOR 26, IK IX , 1 25W F TC»'(K- 1 1)0 


24546 


A16R90 


069l';l-3450 


9 




RESISTOR 42. 2K IX ,125W F TC.-K)>-1 0(1 


1 


C4 -t/B-T(l -4222 -F 


A16R91 


0757-0465 


h 




RESISTOR lllOK IX ,125U F T(>0-*^-T()() 


\>4','i46 


C4-1/0--TO- t(l(l3' F 


AURVB 


0 757 •••0346 


2 




RESISTOR 10 IX ,125U F T ('',•■=()+- 1 0 0 


24546 


C4--1/8-T0tK1R0 F 


A16R93- 

AU.1R95 

A1SR96 


0757- 02B9 


2 




NOT ASS TONED 

RESISTOR r3,3K IX , 1 25U F T C = (K - 1 1) 0 


19701 


ME4ITI/B--T0- 13'32,-F 


A16R97 


0757-11451;) 


7 


1 


RESISTOR 51, IK IX .IBSWE TOO 10(1 


24546 


C4 • l/8 -T0 - ',:lll 2 -F 


A16R9H 


0757- 044:..' 


9 




RESISTOR lllK IX ,125)4 F T C2- (1 •* ••• 1 0 0 


24546 


, C4-1/8" TO" 1002- E 


A16R99 


0757 01 23 


3 




RESISTOR 34,01( IX .1250 F Tr,«(K-)0(l 


20 480 


07',':i7-(1123 


AIBRUK) 


0757- 020 0 


7 


1 


RESISTOR 5,62K IX .1250 F TT,^K)'> Kill 


24546 , 


C: 4- 1/8- T (I -5621 1- 
0698-6630 


A16RUI1 


0690-6630 


3 


2 


RESISTOR 20K , IX ,1250 F TO'-KEt 25 


2040 0 


A1BR1 oa 


0757-0199 


3 


}2 


RESISTOR 2).5I< IX ,1250 F T (',"()>•• 1 (1 1) 


24546 


C4-1/I:l--T (I--2152-F 




0757-0199 


3 


RESISTOR 21 ,5K IX .1250 1' T (T-- (1 1 0 0 


2 4 ','14 6 


C4 -l/a-- Tll - 2152 "F 


A16RKM 


0690-6630 


3 




RESISTOR 20K ,1X ,1250 F TO-" 0 »• - 25 


2040 0 


06VH" 66 3 11 


A16R105 


0757-0199 


3 




RESISTOR 21. 5K IX ,1250 F rC,-.= (l>- 1 0(1 


24546 


C4- 1/8-TO -2152-F 


AVBRltlf. 


0757-0199 


3 




RESIS IOR 21. 5K IX ,1250 F TlSKI-t •■ 1 0 0 • 


2 4546 


C4 l/fF-T (I - 2152 -F 


A16R UI7 


0690-6360 


6 




RESISTOR lOK ,1X ,1250 F TITKI* 25 


20400 


(I698-6360 


A16RKIB 


0757- 0199 


Q 




RESISTOR 21, 5K I X .1250 E TD-■()•^••• 1 0(1 


24546 


(::4-l/B -- TI)-2152 " F 


A16R109 


0757-0199 


ii 




RESISTOR 21, 5K IX ,1250 F TO-'-lFf -100 


24546 


C4 - 1/8-T 11 " F 


A 1 6R 1 1 (1 


0698-0061 


H 


1 


RESISTOR 6.66K ,1X ,1250 F TC'"- (Ft -25 


2048 0 


1) 698" 0061 


A 1 6R 1 11 


0757-0199 


3 




RESISTOR 21 ,5K IX .1250 F T(T=0> 10(1 


245 46 


U4-1/8-T0-2I52.--F 


A16RH2 


0757-0199 


3 




RESISTOR 21, 5K IX ,1250 F ICS-O'f- 1 11 (1 


24546 


(:';'4-l/l-.)- --T(l -LM52 - F 


A16Rli;5 


0690-3237 


0 


•1 


RF3IST0R 5K , 25X ,1250 F TC-=(K - 50 


2.040(1 


11690-3237 


A16RrM 


(1757-0199 


3 




RESlSrOR 21. 5K IX ,1250 F KSKFf -1 IK) 


24546 


(:;4"l/l':)"-T(l-2r,':>2 -F 


Al6Rlia 


0757-0199 • 


3 




RESISTOR 21, 5K IX .1250 F TO-0 t-l (10 


24546 


C4 -1/8-10 -2152 -F 


At 6R 1 1 6 


0690- 111 72 




1 


RESISIOR 4k ,25X ,1250 F T(::=l)-t 50 


1971)1 


MF4C1/0-1 2-4(101 "C 


A16R117 


0757^0199 


3 




RESIST OR 21.5K IX ,1250 F TCSKK - tOO 


24546 


C4 -- 1/8-T II - 2152-F 


A16R11B 


0757- 0199 


3 




RESISTOR 21. 5K IX ,1250 F TC;» (Ft- • 1 (1 0 


24546 


C4 1/8-T 0-2152 F 


A16R 1 19 


0690-0060 


3 


1 


RESISIOR 2.2I5K , 25X ,1250 E T(F*IFt-l 0(1 


20400 


(I690--8068 


AlBRiaO 

A16R1B1 


0690" 3 156 


j:> 




NOT ASSISNED 

RESISTOR 14.7K IX ,1250 F Tr,'^(l> 1110 


24546 


' C4 - l/a -TI) "1472 -F 


AIBRK’B 


0757- 0200 


3 




RESISTOR IK IX ,1250 F I'CFKH • 1 0 0 


24546 • 


C4-1/0-T 0- 1(1 01 -F 


A16R 1 :r,5 


0690-3260 


9 




RESISTOR 464K IX ,1250 F T C, -(F»- 1 0 1) 


20400 


11690-326(1 


AIBRIB'^ 


0757-0200 


3 




RESISTOR IK IX ,1250, F T IT" IF* -1 (Ml 


24546 


(„4 - l/l l- T 0-1(1 0 1 F 


Ai 6R lira 


0757-0200 


3 




RFSIBTOR IK IX ,1250 F Il'T'Klv- 10(1 


245 46, ' 


C4 • I/O-', (l•■l(l(ll -F 


A16R1BB 


0757- 0442 


9 




RESISTOR 11IK IX ,1250 F TO- i) t • ■ 1 0 0 


24'„’i46 


(,;4 - 1/8" ■T()-'1(III2- F 


A16R127 


O690-3167 


5 


J!) 


RESISTOR 25K IX ,1250 F T(TKFk-10() 


24546 


C4 -1/0--T()-25l)2- F 


A1BR12B 


0757- 0462 


3 




RESISTOR 75K IX ,1250 E 1 IT' (1 t 1011 


24546 


C4 -1/8-T 0 7502 F 


AISR 1B9 


0 757- 0462 


3 




RESISTOR 75K IX ,1250 F t (T'MI ■ 1 0 (1 


24546 


C4 - l/8 -TlL"75(i:.' -F 


Alf)Ri;in 


0690-3167 


5 




RESlSll'jR 25K IX ,1250 F Tf2MFt-100 


24546 


C4" 1/8- ni--251)2 F 


AUR131 


21 00" 3109 


2. 


1 


RESISTOR -TRMR 2I( lOX 0 SIDE -AD.I 17^ IRN 


(121 1 1 


431-' 202 


A16VP1 


125 1-0 60 0 


0 


6 


i:;onne(::toR" SOI. font pin i , i mm- I'Si;: s'i sq 


2040 0 


1251-06(11) 


A16TPB 


1251 060 0 


(1 




(.;onnf.c:toR-skl stint pin i , i4-hm -dss •s'/. bq' 


20400 


1251 --(16 11 (1 


AlfcTPri 


1251-060 0 


0 




CONNECT OR •SOI, OONT PIN 1 , 1 4-rtH- USE-SZ SO 


2040 (1 


1251-06 0 1) 


A16TF'A 


036 0 (1077 


5 


1 


TERM! NAl, -S TOD 5C1„ -T UR SUCFR H - H TO 


20400 


0360 -0077 


A16TPS 


1 251 •0600 


(1 




CONNECT OR •••SOL OONI PIN 1 , 1 4- HM-IiBC:- S'Z SO 


2040 0 


1251 --06(1 11 


A16TP6 


1251-0600 


(1 




CONNECTOR -SOL CONI PIN 1 , 1 4- MM • BSC - S/ SO 


2040(1 


12',','. 1-06(10 


AlfoTPV 


1251-0 60 0 


0 




CONNECT OH--BOL CONT PIN 1 , 1 4- MM- BSC 07 SO 


2040(1 


1251-060 II 


A 1 611 1 


1026 ^ 026} 


0 


1 


IC OP AMP 1 O0-N(,i:iSE TCI 99 PIlO 


2040(1 


1026-0261 


AlAUB 


5(1111 -Bl 17 


3 


2 


ITT OP AMP OP DUAL TU-99 I'lU; 


2040 (I 


5(181-01 17 


A 16113 


10 20 •••0223 


(1 


1 


IC: UP AMP OP TU -99 PKU 


. 04713 


MI.M3I)1A(;, 


A161.M 


1026-0 1126 


3 


1 


;IC CUMPARAK'i,' PRCN TU-99 I'KO 


012.95 


LM31 IL 


A16Ua 


1020- 15511 


8 


1 


k; cate cmus ur quad 2-INP 


0192.9 


CD4I171BF 


A16U6 


102(1" 1551 


9 




ic: OA'IE CMOS AND OUAD 2-lNP 


0 1920 


CD'KIBIBF 


A 1 6U7 


102fl~15V,'il 


9 




IC CATE. CMUS AND OUAD 2- INI' 


1L192B 


CD4081BF 


A16UB 


1020-1592 


0 


. 1 


:iC I NO CMOS HE X 1-INP 


04713 


MU14069UBCL 


A 16119 


50 01-01 17 


3 




IC-HP AMP OP Dl.lAI TU-99 PKO 


2048(1 


5081-8117 


' A16UK) 


1B111-02I1B 


0 


1 


NEI0URK-RES B-SI P6U , OK OHM X 7 


0 1 1 2 1 


2IIHA683 


A16VR1 


1902 "0 025 


4 


1 * 


DIODE-ZNR lOV 5X DU-3‘,r. PD"‘,4i4 TC»>,06X 


2040(1 


19112-11(125 


A16VRB 


19 11 2- (1(1 41 


4 


1 


DKIDF-'/NR 5,119 5X DU-35 l'D«,40 


2040 1) 


1902-1) 041 


A16VR3 


1902.-0 025 


4 




DIUDE "'/NR 109 5X DU-.IIT. PD‘",40 TUkKOSX 


2040(1 


1902-0(125 


A16UR4 


1902-3171 


7 


6 


DIODE "7NR 119 5X 00-35 PI>'=,40 TOi,!l62X 


2040 0 


1902-3171 


A16VR5 


1 9(1 2^ 31 71 


7 




DIODE -'ZNR 119 5X DU-35 PD'",40 TO-K (162X 


20400 


19()2":3171 


A16VR6 


19I12-3171 


7 




diode: •••■/NR 119 5X DU-35 PD»,4U Ti;>-f,(l62X 


20480 


1 9113-3171 


A16VR7 


1902/ 3171 


7 




DIUDE-'ZNR 119 5X, DU-35 PD'“„40 TC--«-K()62X 


20400 


1902-3171 


A16VRB 


191)2-3171 


7 




DHIDE" '/NR 119 SX D0--35 PD«,40 TU'=-t , II62X 


2040(1 


1902-3171 


A16VR9 


1902-3171 


7 




DIUDE-'/NR 11,9 5X DU-35 PD'=.40 Tl>-t-,062X 


2.0400 


1902-3171 
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See introduction to this section for orderin^{ information 
^Indicates factory selected value 













HP Part 
Number 



Qty 



Table 6-3. Replaceable Parts 



Description 



Mfr 

Code 



Mfr Part Number 



I,? 05-0 20 a 
1 -1B0 ■■()() 7'3 
4t)40-(l74R 
4040- 07H3 



AU. his(:;i?.'.LLANi-(;nJ8 i'arts 

THPRMAL LINK IMJAL TO-IB-CS 
PIN-Rni.L , 062-IN -DTA ,25-:i N-LG BIF.-C; 

t;,xTR-pr: n» hlk polyc , 062 " hd-ihknb 

KXTR -PK PD GRN PDI YC , 062 - PD-THKN13 



2H4i;i 0 
2t:l4H0 
21:1400 
2041:10 



1205-0202 
t4flll"fl073 
4040-0740 
40 40-I1753 



See introduction to this section for ordering information 
♦Indicates factory selected value 
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Table 6<3. Replaceable Parts 



HP Part c 
Number d 



D Qty 



Description 



Mfr 

Code 



Mfr Part Nil mber 



nos65-M)i):';i) 



FREQUENCY CIJNIROI. ASBEMBLY 

CAPAcrrnR-i'XD ;5.Aur>-i(r/(, loyDc; ta 
CAPACITOR-FXO IROPF t-I.MI';'. «(I(IWC CF.R 
CAPACirnR-FX!) Kiiii'r *■■•■ :?(!'/ ci r 

CAF'AnnOR-FXI) IIIIIPF I’DDUDC Tl' R 

CAPAC'.XTOR-rxi) 6 , Clin- 1 1 ) 7 , as'v'iH:; ia 

CAPACITOR-FXB 1(1 DPP 07 C'DDUDC: CCR 
CAPACITOR -PXD lolipp +-;;',n 7 iiiiDum; cpr 
CAPA irnOR- Pxi) KiDPP t -;;.iii 7 poiiudc ( ph 
CAPACITOR' PXD A , 7 UI-+" 1 07 51101 ) 1 .’, TA 
C'APACIT 0 R"PX 1 ) A.'/IIP't -107 CDUDC TA 

CAPACITOR -PXI) 15 UP>-)D 7 ;i(IO,l>C TA 
CAPACril.m 'FXl) P, Pl.lF't - 1 1)7 IIIIOOC TA 

CAPACITOR-PXD 15 UF't 11)7 PDOm: TA 

CAPACIIOH-FXl) I'MRIF'f" 107 l.'DODC IA 
CAPACITOR' PXI) A, 7 U 1 » 107 51101)1 IA 

CAPACITOR'-'FXI) A , VI.IP * -"1 0 7 MIODC TA 



PC! AIK) 085A5'"6()0:;M) 

SAl’IK? 15l)I):.T.IAX?()inK> 

204(11) 1)1AO";I077 

OlIAOO 01 A0"-;5077 

2 Cl A CIO (II A0-;iC)77 

5 a:,' 07 i5i)i)An5X7(i;'5(:iri:.'.' 

PCIAOO 1)1 60 ':K';)77 

2OACI0 01 60 ";5077 

2040 0 1)1 6()'-;iC)77 

56209 151)PA75X7050H2 

56207 15(IDA75X9051)H2 

56207 150D156X7020II2 

562CI7 15UI)225X7021IA2 

56207 151)1)156X70 20112 

56207 150I)225X7020A2 

56207 15()I)A75X7()50n2 

56207 15111)475X7051)112 



1701 '" 0 1)50 

71 A()"021 0 
71A0 '021 0 
7140"' 1)210 
7 1411' (1210 

1055'"' 1) 1)20 
1055'"0 1)20 
1 055'- 0 002 
10 55 •0 020 
1055'"0 002 



105 A" 04 04 
1055" 1)0 2 0 

105 4 - DA 04 

1055- ' 002 (I 
1054 "'1)404 

1055-0 020 
105'4 " 040 4 
1055 "- 01)20 
105 4 "04 1)4 
105 ;T" 01)07 

1054 " 04(14 
105 4 "' 04 04 . 
1055'- 0020 

0670- 0052 
oc.70-'0ci;i;ii 
067IP-3457 
Ofi, ',26(1 
0670'-00()7 

0670'- 0005' 
1)757 - 0416 
0757 ""0200 
0670"-;il50 
0670--B030 



DIODP "BWITCHINC 007 2()0I1A 2HO I)0 ":55 

INDUCT OR RP' "C',IT 141, 1) lOOUH 57 , 1 66DX , ;T05U', 
INDUCTOR RF -'i:;i'l"-F)l,D lOOUH 57 , 1 66DX , :KI51.G 
INDUCTOR RP'"C;il "Ml, D lOOUH 57 , 1 66D)( , 3051. 0 
INDUCTOR RI" '"CH'Ml.D lOOUH 57 , 1 66DX . 3051.0 

TRANOIOTCIR J-FF.T N-CHAN D MODP TO- 10 01 
TRANOIOTOR J~-PFT N 'CHAN D MODI;'. TO-'l'I 01 
IRAHOIOTClR ,I' FC1 P " CHAN D' MOOl;:', 01 
IRANHIO rOR .l"-F PT N 'CHA*-' D' MnDP, I Cl " 1 0 01 
IRANCIIOTOR ,I"I I;'T P-CHAN 1) MCIDP 01 

TRANCnOVOR ,I"FI' 1 N-CHAN D-Mlim';' TO- 113 51 
IRANOl 0 rOR ,1 TI T P- CHAH D-MODE 01 
TRANOIOTOR ,1-FC'T N -CHAN D 'MCIDP TIT-IO 01 
TRANOIOTOR NPN 01 10-10 IM)~',16()MU 
TRANOIOTOR I -'PPI N CHAN I) "MCIDP TlT-lO 01 

IRANCilOIOR Wl'N 01 TO'' 1 Cl PI);: '..UHIMUI 
TRANOIOTOR ,I"FI"F N-CHAN D.-MODC: TO-- 18 131 
TRANOIOTOR NPN 01 TC)-10 P1)':::36(IMLJ 
TRANHICiTOR ,1 -FT- T , N -Cl IAN I) MCIDP TO IH 01 
TRANOIOTOR NPN 01 ICI-ICI PO''360MU 

TRANOIOTOR I -FPT N-CHAN I) MODI- I (1 - 1 0 SI 
IRANOIOTOR NPN 01 111-10 P I)': 36 0 MU 
IRANHIOTOR ,1 "FI; I N 'CHAN I) MCIDP Ill ' IH HI 
TRANHIOIOR NPN 01 TO-' 1 0 P1)'::360MU 
TRANOIOTOR J-I'-PT N-CHAN D MIIDP Til" 10 01 

IRANOlOrOR NPN 01 ICI-ICI P():::360MU 
TRANOIOTOR NPN 01 TO" 10 PD»36llMW 
IRANHIOTOR ,1 " 1 FT N-CHAN D-' MCIDP. I(l- )0 01 
TRANO’lOTOR NPN HI TO" 10 P():::36(IMU 
IRANOIOTOR ,1" I PI N' CHAN D' MODP 111- ) B Ol 

TRANOIOTOR NPN 01 TO "10 PD::-360MU 
DANOIOTOR ,1 N' T N' CHAN D' MODP 1 0" 1 0 01 
TRANOIOrOR NPN 01 Ill' lC) PT.''-360MU 
IRANOIOTOR .I-riT N-CMAN D- MODE: TO-" 1 13 01 
TRANHIOIOR NPN 01 TO T 'V PI)': ,560 MU 

IRANOIOTOR ,1 I" P C N- CHAN D' MIIDP I IT I 0 01 
IRANOIOTOR NPN 01 TO 10 PD":360MU 
IRANOIOTOR ,1'FPl N- CHAN D' MODE TO" 1 0 01 
IRANOIOTOR NPN 01 TCI 10 PD'-::'361IMU 
TRANCilCiTI'lR PNP 2N325i 01 1(3-113 P 1)'= 3611014 

TRANOIOTOR NPN 01 TO" 10 PD:".:360MU 
TRANOICirOR NPN 01 TO" III r'D«'36UMW 
TRANHIOTllR .1-FF.l N-CHAN D-MODP 10-18 01 



REOIOTOR 12,3I< ,17 ,125U 
REOIOCOR llIK ,17 , 1 25U P 
REOIOTOR 176K 17 , 1 25U P 
RPOIBTOR 464K 17 ,12514 F 
RPOIOTOR 37K ,17 ,125U P 



'TCP’O't'IO 

(',i ''-0 t Ill 

(:;-'': 0 't - 10 0 

(:;:=: 0 * 100 

CmO* 25 



REOIOTOR 2,611( 17 ,125W P TC‘MI » " HI 0 

REOIOTOR 511 17 ,125U P TCP'O't 111(1 

REBTOTCiW IK 17 ,125U P TC'':'0'>"- 1 0 0 
REOIOTOR 23,,'/l( '17' ,125U.P TC;“0't';' 1 00 
REOIOTOR 3,52|(. ,17 ,125U F TC=>0+~1« 



2040(1 1701 ""II 05 II 

20400 71 40'- 0210 

2 Cl 4 Oil 71 4(1 "'0210 

20401) 71 411-021 0 

211400 7 140 '11210 

2CU110 1055--002() 

20400 1055 "0020 

2040 0 1055-0(102 

20400 1055 " 0112(1 

204(10 1055'- II 002 

20400 1055-002II 

2040 0 1055-0002 

20400 1055 "(1021) 

20400 1 054- 0404 

20400 1055- (I (1 21) 

20401) 1 054-04(14 

20400 1055 '0021) 

204110 1 CI54"0404 

20400 1 0514" 11 II 20 

CCI4I11) 1 C)54'"1I404 

20400 10 55 "(1 1120 

,20400 1 054' 0 4 04 

20400 ' 1CI55"1I(I20 

20401) 1 054-0404 

2041:10 1055" II 1)20 

20401) 1 054-04114 

204011 105 4 "0404 

20400 1 055' 0 0211 

20400 1054 '11404 

2041111 1B55'-||021I 

20400 1054 0404 

I'CMOO '1055-0 021) 

20400 105 4 "11404 

20401) 1055'- 0 02,1) 

2,1401) 1854 ""04114 

20400 1055" 0(12(1 , 

20400 1054-1)404 

20401) 1055-1)1)21) 

2,04011 1054' 0404 

04713 2N3251 

20400 ‘ 105 4 " 040 4 

20400 1 Ii54'-(I404 

204130 1055 "'ll 020 

20400 11670-01332 

2040(1 0670""0033 

24546 C4'-'1,/0""T(I"-176'3"P 

20 '4 0(1 0670"' 32 60 ■ 

20400 0670-0007 

24546 C4'- l/'0"'TO'-'26n'-P 

24546 C4- 1/0'-T0'-511R P 

24546 C4-1/0'-T0'"10(ll -P 

24546 C4'" l/0'-TO'-2372 " P 

2,0 400 0670 "0030 



Soo introduction to this section Cor ordeririti inlVirmution 
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Table 6-3. Replaceable Parts 



Reference 

Designation 


HP Part 
Number 


c 

D 


A 17 R 11 


31 1 ) 0-1973 


3 


A' 17 Ria ‘ 


O 757 - 0'394 


0 


A 17 R 13 


1 ) 691 - 1 - 0(135 


4 


A 17 R 14 


0 69(1 -dooa 


4 


AlVRia 


Of.VB-dllEia 


4 


A 1 7 R 1 6 . 


069 C 1 -- 01 |( 1'.5 


0 


AIVRl? 


1)6 9 11 -- 80 El a 


4 


AI 7 RK 1 


0698-63411 


9 


A 17 R 19 


06911-81385 


4 


A) 7 Rao 


0698-0083 


11 


A' 17 Rai 


( 1698 -lldOa 


4 


Ai 7 Raa 


0698-6630 


3 


A 17 Ra 3 


111 ) 98-111185 


4 


AT 71(34 


0757-0465 


6 


A 171(35 


11757-0199 


3 


AI 7 R 36 


0757 ■ 0 458 


7 


A 171(37 


0757 - 04511 


7 


AI 7 R 30 


0 757-0465 


6 


A 171(39 


0757-0440 


7 


A 17 R 30 


06 ' 78-3156 




A 17 R .11 


0757- 0465 


6 


AI 7 R 33 


0 757 - 0 44(1 


7 


Ai 7 R '33 


0 698”3156 


'» 


A 17 R '34 


0 698 - 11110 IT 


4 


Ar 7 i'(',ia 


1 ) 698-111145 


h 


A 17 R .'16 


( 1698-11086 


5 


A 17 R 37 


() 757-0 465 


6 


A ) 7 R 3(1 


0 757 - 0 1 99 


3 


A 17 H '39 


1 ) 757 - 0 1 99 


'3 


AI 7 R 40 


( 1698 - 0(185 


4 


A 17 R 41 


( 1 698 - (11144 


5 


A 171(43 


0603-6055 


3 


A 171(43 


aid 0-1973 


3 


A 17 R 44 


0 698 (1007 


6 


A 171 ( 4:1 


0757-0465 


6 


A 17 R 46 


0757-0199 


'3 


Ar 7 R 47 


11698 - 11110 ',") 


4 


AI 7 R 40 


( 169 ( 1-01143 


4 


A 17 1(4 9 


0 E)El 3 - 6 d 55 


3 


A 17 Ra 0 


3100-1973 


3 . 


A 17 Rf)T 


1 ) 6911-81188 


7 


A 1 7 R 53 


0757-0465 


6 


A 17 Ra 3 


1 ) 757-0199 


3 


A 1 71 (a 4 


0 69(1 - 11805 


4 


A 1 71 (ai,) 


1 ) 698 -11 ( 14 a 


3 


A 17 Ra 6 


0 6 ( 33 - 6055 


3 


A 171(57 


31 ( 1 0-1973 


,1 


A) 7 RaO 


069(1 111309 


8 


A 171(59 


0757 - 1)465 


6 


AI 7((60 


0 757-0 199 


3 


A 171(61 


0 698-81185 


4 


A 17 H 63 


0 6911 -11134 1 




A 171(63 


IU>E) 3-61155 


a 


A 171(64 


310(1 -1973 


',1 


A 17 R 65 


l) 698 -(liill 5 


4 


A 171(66 


0757 - 0465 


6 


A 171(67 


1 ) 7 'o 7-0199 


3 


A 17 R 60 


0698-6348 


9 


A 171(69 


0757 - 1)30 0 


7 


A 171(70 


0698-0885 




A 17 R 71 


06911 - 8891 ) 


1 


AlVRVa 


0698-8806 


5 


At 71(73 


07 ' 57- (1465 


6 


A 17 R 74 


0757 0199 , 


3 


A 171(7 5 


0757-0199 


3 


AI 7 R 76 


069 ( 1-11805 


4 


A 17 R 77 


0698-8845 


6 


A 170 7 11 


0698-0886 


5 


A 171(79 


0757 - 11465 


6 


A 170 00 


( 1757 -(1199 


3 


A 17 RIT 1 


0757-0199 V 


.3 


A 17003 


0 6911 -- 8 ( 305 ', ' 


rA 


■ A 17 R 03 


0698-8844 > ' 


5 


A 17004 


0698 -8807 


6 * 


A 170 05 


( 1757 - 1)465 


6 



Qty 



1 

19 



17 

;-,:w 



Description 



n i:; SHI r mi- 
ni: HIST ('ll? 
re: BIST DU 
«Es:tHTnR 
REIEISTOR 

REnisrnu 
HE!:i:i sTiiR 
REHIHTOR 
RES I f-nCiR 
REarSTCIR 



REKiriTOH 
ri'.b:i‘h rciR 
REH ISTIlR 



RE a I a I nil 
REaia mil 
iii-aia'imi 
RES I a TOR 

lira ra mn 

iiir.aia mii 
Ri: a larmi 

REaiaioR 
iu::aiai hr 
RE a:f amR 

111 : aiai (Jii 
RE a lain 11 
II i: a I, a 'mu- 
ll E a :i a mil 

REailEICiR 

REaia mil 
iiEa 1 aioR 
REaiamii 
iiEaiamii 
iiEa lamii- 

RE a:iai on 
REaia I OR 
iiEaia mil 
REaiamn 
iirai a'if.iR 



TRMR 


3 OK 


1117 . WU 


lllI>fi-AO,T 3 D- 


IKN 


03660 


51 .) 


\y.. 


135 W E 


T('P= 


()-•--- 


1 on 




34546 


EiK , 1 X , 


35 U E 


TCTMI 


) • 1 0 




3848 (1 


3 OK , 


(1 1 7 . 


, 1 u 


E' Tc; 


=)()*- 


- 1 0 




38480 


3 OK , 


(1 1 7 


, 135 U 


E I a 


- 0 *- 


-1 0 




3848 (1 


3.61 K 


17 


, 13 '58 


E m 


■n() )- 


-1 ( 1 0 




345 46 


30 K . 


1 ) 1 7 


. 135 U 


r EC: 


0 » 


- 1 0 




311411 1 ) 


40 OK 


17 


135 U E 


TP, - 


0 I - 


HI 0 




3(141111 


3 (IK , 


1 ) 1 y. 


. 135 W 


F u; 


= 11 -t 


- 1 0 




;''I 148 I) 


1 , 96 K 


17 


, 1 35 U 


E TP, 


-Ml-)- 


-1 0 0 




3 4 '.14 6 


3 OK , 


0 ■) 7 


, I 35 U 


r IP 


-M)-> 


• 1 0 




3 8 4 (10 


30 K , 


17 


135 W E 


1 


(It- 


35 




38480 


3 OK , 


1 ) 1 7 . 


. ) 351 .) 


)' m 


= 0 -1 


-HI 




384(10 


1 0 (IK 


17 


1358 E 


T P,:= 


0 ' - 


1 0 0 




34546 


1 ' 1 , 5 K 


1 ' 7 . 


, 1358 


1 IP 


= 0 ) 


-10 0 




34546 


■..) 1 , 1 K 


17 


, 1 358 


E IP 


M) t 


- 1 0 0 




34546 


5 1 , 1 l( 


17 


, 1 :"„-.8 


E IP 


,-MI ) 


- 1 1 ) 1 ) 




3 4546 


1 0 OK 


17 


) 3 ',") 8 ' 1 


TP-- 


0 ) 


1 (1 0 




'34546 


7 , !:)K 


I 7 


13!, 8 1 


TP-- 


0 t- 


1 0 0 




34546 


1 4 , 7 K 


1 7 


, 1 358 ' 


E TE 


Ml t 


- 1 (1 0 




34546 


1 II OK 


1 7 


J 358 r 


IP-- 


(1 )- 


1 0 0 




34546 


7 . '.Ill 


17 


1 358 1 - 


I V.= 


0 )- 


1 0 0 




34546 


14 ,yi< 


17 . 


, 1 FT) 8 


E TP 


-- (1 


- 1 0 0 




34546 


3 OK . 


0 1 7 . 


, 1 3 '=.8 


1 - IP 


Ml 


-HI 




38 480 


134 , 46 K 


,17 , ) ; 


'.,')8 E 


11 


■MM - 


» 


: •114110 


4 K , 11 1 ■/ 


1 358 r 


TP- 


(1 t - 


1(1 




311480 


1 0 II K 


17 


,1358 1 


1 P)= 


(It- 


1 ( 1 II 




34541 ) 


3 1 , 5 I( 


17 


, 1358 


E IP 


MM 


• 1 0 0 




34546 


3 1 . ’.,-)K 


17 . 


, 1 358 


1 1 ( 


::: 0 1 


- 1 0 11 




34546 


3 OK , 


0 1 7 


, 1 358 


r EC 


= 0 t 


■ - 1 0 




3(14110 


3411 , 'IK , 


17 , ,131 


8 1 ' 


ii;;= 


1 M ~ 35 




3 ( 14 ( 1 1 ) 


6 , IlM 


1 r 7„ 


,358 El 


IP-- 


- 9 (IO/ t ) I 00 


-Oil 31 


IRMR 


3 OK 


i ;)7 88 i;iI)l: -AD,l I'll- 


TRN 


0 366 0 


11 K , 0 1 7 . 


, 1 :.'58 1 


TP,'- 


0 ) - 


HI 




38 4110 


1 0 OK 


1 7 


,1358 F 


IP’- 


().,.- 


1 II II 




l ,'4546 



El ,ai( \X ..ITOU E TOO-*- 1 0(1 
EIIK ,1117 , U'V.iU I ll7Ml t - ll) 
a7;5,4i( ,u ,i:?au i- 
a.im '.vx ,;'aw i-i:: ii;e-- viiii/i niio 

rRMR l.'IIK 1(17. UU aiOE. -AI),I l.'MI-IRN 

K'K , 11 ) 7 . r 'rc:~(it -HI 

KKIK 17 . I- m -i(l *- ■ 1 0(1 

E l ,::/i( 17. , loau i- i (7- ii t - i ii ii 
Ed 11 ,017 . 1 E 5 W I TO Ml >--10 
< 197 , OK ,17 ,i;-.’f./W E m=-(i> ■ oa 



REanmiR i. ,om a 7 
REaiamii-TRMii i’iik 
RE aiamn iek ,oi 7 . 
RIVaiaiCiR lOlIK 17 
REBiamR ;-M,ai( i 7 



E5W re: ice^ - 90 0/-*-i loo 
1(17 uiu i:;,tOE- AO,i :,‘i )- tun 
,i;;>',.'iU E 'm-o-E 10 

mau F m» o-t - 1 on 
,i;:>au r tc-oi -ido 



E(ll< , 0 17 . , E' IC'M) I • I (I 

6 E'E, 3 i< ,17 ,i;? 5 u E m-- 0 t--;:ia 
6 ,EiM i:i 7 .oau E-T, 'ic:- 90 07-1 ri on , 
-TIIMR E'llK 107 . WW aiDE -AD.l Ell- TUN 

EiiK , 017 , maw I m-- o»-io 



Rival a'l.nii 
RE a tin nil 
iiE.aT a mu 
REaiamn 
REBiamii 

REaiamn in ok, i 7 
REaiamn oi.mi i 7 
REaiamn 'll ) ok i 7 
REailEKlR a.liE'K 17 
iiEaiamii ;mii< ,oi 7 

iiEaiamii iv.ivmK ,oi 7 .loauE ECHot-io 

REaiamn ^i< ,017 

llEaiaiEiR HI OK l '7 
iiEa:ia'mii 
REaiamn 

REaiamn 
REaiamn 
REaiamn 
REaiamn 
REaiamn 

REaiamn oi.iik 17 , mau 1 mMi-t-iiiii 
Riraiami? miK ,017. ,i:,?fiu 1* too-*- 10 
iiE:aia'mn e>iei, 9 k ,17 .maw e loo-t-oa 

RESiamii BK ,017 .lasu e too* to 

riEBiamn iook 17 1- m--=o-»~ 1 on 



mau I ic; Mi-t - 1 00 
,ioau E iia--iii -100 

lOaU E TIE-O-t-lOO 
,ioau E m-MiH-ioo 
, K.T,W I' ir,-' 0 * -10 

017 ,i:-'au E i.cHot- 
, maw E TEEM) -t - -10 
, loaw E ii;--- 0 1- 1 00 



31 , 


,')K rz 


, 1 358 


E 


1 1 '.'. 


-TM- 


- 1 0 0 


;i' 1 , 


5 K 17 . 


, I 358 


E 


Tc: 


«(H- 


- 1 11 0 


3 . 01 ' 


, 0 1 -7 


, 1 358 


E 


TC 


= (M 


-10 


134 


, 4 E K 


,17 , 1 


158 E 


'I'P 


,.::(M 


4 I( 


, 0 1 7 


, 1358 




l'P= 


(1 -t - 


HI 


HMIK 17 . 


, 1 358 




ll'l't 


().,.. 


1 (III 


31 , 


.IK 1 X 


, 1358 


E 


n: 


= ()-* 


- 10(1 



Mfr 

Code 



mi-'u-ii) 

mHiiiii 

0 1 1 ;i 1 

oya/;iii 

I'll 4 Ell) 
I'-oEma 

I'd 4(1 (I 

;'ii 4 (i 0 
( 1 1 1 1 ’ 1 

(O'? 61 - 1 0 

I'd 4 an 

l’ 4 S 46 

;? 4 ':-i 46 

0 ( 14 ( 1 0 
I,’ 1 : 1 4 (10 
0 1 1 d 1 
01' 6 6 (I 
I ' (14110 

;.' 4 ',';I 46 
a 4 a 4 6 

I'll 4 no 

11 4 114 6 
E'I 14 B 0 

,-!d 411 l) 
I ' (14 ( 1(1 
I' 4 ',ii 46 
041146 
04^46 

an 4 (10 
1 -'I 14(10 
a 114 (10 
a 4 54 6 
a 41 :i 46 

a 4 v ;.46 
a (14 (10 
a, 04 (10 
a 11 4 ( 1(1 
a 4546 



Mfr Part Number 



am TO - a 03 

l ',4 -i.Ml-T 0 -aiRl--E 

069 Q-d' 13 a 

(IE-) 9 (T-(l.'l(ia 

0 69 a- on II Ei 

04 - 1711 - 1(1 - 06 ) 1 -E 
0 69 ( 3 - 11 ( 1(15 
0 69 ( 1-60413 
0 690 -lllilda 
(14 - 17 ( 3 - 1 ( 1 - 196 ! -F 

( 169 ( 3 - (lEIEia 
( 16911 - 663(1 
() 691 M 1 I 10 '.',-/ 

C ,4 1 70-1 0-111 03 - 1 - 
t; 4 --i 7 !i-'i 0 -aiaa c 

I.; 4 - 1713 - 1(1 -'.51 ia---E 
C 4 - i/ii- io-aiia E 
C 4 -- 178 -'V(I -1 11 03 - 1 - 
C 4 I 713 -Vl 0 -7501 - E 
C 4 ■ 1 713 -T O -1 47 a E 

a 4 1 7 d- 'I 0 - 1(103 - E 
(:;\- i 7 ( 3 -T 0 - 7 :di i -i- 
(■/).„ I /e - TO -■ 147 :-.’ E 
0 6911 11 ( 111 ',') 

0 69 ll--( 1114 ':) 

069 d- 011(16 

E ,4 - 1711 - T ( 1-10 03 - E 

(14 170 -T 0 aiaa -i- 

C 4 - 170 - To-aiaa i- 
069 ll--(ldd',:) 

0 69 ( 1- (1044 

(:;n 6 ii;-ia 

311101 ' -a 0 3 

069 ( 1 - 0 ( 1(17 

C 4 - 1/11 -TO - 1003 -F 

(14 ' 170 -Tii-ama -E 

0 69 d-iidda 
0 6911-01143 

c; ii 6 oaa 

311 1 OP -a 03 

0 690 - 111:11111 
(.',4 - 170 - T 11 - 11103 -F 
C 4 1711 - I'll -aiaa- r 
(1 69'ii-onii;:i 

0 690 - 111141 .' 

(,: 1 ) 6(135 
311101 '- a 0,1 
( 169(1 11(1119 
(', 4 - 17 ( 1 - I 0 -10 0 3 - 1 - 
(14 17 ( 3 - I (I -aHM? -I- 

( 16911 - ddd'.;') 

1169(1 - 11(141 
E;il 60 ai;) 

3111 (IP - ao 3 
0 69 ( 1 - Hilda 

i :;4 -1711 TO -1 003 - E 
c, 4 - 1711- 1 ii-aiaa r 
II 69 IT 63411 
1 :: 4 - 1 711- -1 o-a 6 ai - 1 - 
06911 - ddd a 

()/. 90 -dll'i'l) 

069(1 -ddd 6 
l', 4 - 1711 -TO - 1 ( 1(13 - E 
i:; 4 - 1713 --T 0 - aiaa-E 
(::4 - 1711 - T (I -aiaa -E 

(U:, 9 ii - iitnia 

IW:.VI 1 -BW 45 
06911-011116 
(.', 4 -- 1711 - T 11 --1 0 0 3 -E 
(:; 4 -i 7 (i--T 0 -ama-E 

(;; 4 --i/ii- TO-aiaa- r 
069 d-T 111 (ia 
1 ) 6911-81144 
06911-1311117 
(:; 4 - 17 d-:T 0 - 10113 -F 



*ImJk:utes factory .solecUHl value 



^ A ^ 




I 



I 



Ref^n^nce 

Desigriation 



A17RB6 

A17RB7 

A17HHB 

A17RB9 

A1VR9() 



A17R91 
AI 7 RV 3 
A 17R93 
A17R9^ 
A17R95 



A 17 R 96 
A17R97 
A17R9B 
A17R99 
A17H1I) I) 



A 1 7R 1 (1 1 

A17R1 

A17R)0;5 

A17R1IIA 

A).7Rin',”. 



a;7riob 

AIVR 107 

A17R10B 

A').7R1!'9 

A17R1 



A ) 7R 1 11 
A 17 R 1 1 ? 
A 1 7R I 1 3 
A17R1 14 
A 1 7R 1 1 H 



H 17 RH 6 

A17R117 

A17R11B 

A17R119 

A17R1BI) 



A 1 71' 1 B 1 
A 17R 
A 17 RU ;3 
A17R);:.’4 
A 17 R 1 B 5 



A17H1B6 
A 1 7R 1 27 
A 17 Hi;;'B 



Ami'l 

Ai7'ip;:.' 

A17Tf>3 

A171P4 

A 17 TPS 



A17TPf> 
A17TP7 
A 17 TPB 
A 17 IP 9 
A17TP1 (I 



A17TP 1 1 
A 1 71 P 1 



A 17111 
A17U;;> 
A 1 7U3 
A17U4 
A 171)5 



A17U6 

A17U7 

A17UB’ 

A17U9 



A 17 VR 1 
A 179 RB 
A179R;)) 
A 17911 4 
A 17911 5 



A 17911 6 



HP Part 
Number 



n757-(ll7'9 
0757-0199 
I1A9B-BBB5 
0 6 >'r>-i;iH 43 
0 69 B“;:;BtiB 



0 757" 
0757" 
0 757- 
0 B9B" 
069t',l" 



0 465 
0 1 99 
0199 
BOBS 
BI34a 



069B-BBH9 
0757- 0465 
0757-0199 
0757-0199 
069B-BBH5 



069B" 
0 69 B’ 
0757' 
0757 
0757" 



BB41 
BBB5 
0 465 
0199 
0199 



069B-BB46 
069B-4543 
069B-636 0 
0757-0465 
0757-0199 



0757-0199 
0 69B-6353 
069B-4543 
069B-6360 
0737-0465 



0757-0199 
0737-0199 
0 69B-6630 
069B-BB77 
0698-BB06 



0737-0465 
0757-0199 
0757-0199 
0757-020 0 
21 0 0- 197;:) 



0 69B--343B 
0757-0394 
0 69B-3156 



1251 

1251 

1251 

1251 

1251 



060 0 
'0 60 0 
-0 600 
-060 0 
-060 0 



0360- 0 077 
1 251 -0600 
1251-060 0 
1 2.51 0600 
1251 -■ 0 60 0 



1251-060 0 
1251- 060 0 



1B26- 0261 
1B26--0261 
1B26- 02.61 
1B26-0261 
1B26-0261 



1 B 26- 0261 
IB 26- 0261 
1B26-061B 
IB 26- 0261 



1902 - 06 BO 
1902 “3002 
1902 ■31B2 
1902-3171 
1 902-31 B2 



1902-0041 



14 B 0 - 0 O 73 
4040 - 074 B 
4 d' 40--0754 



Ci 

D 



1 1 



Table 6-3. Replciceable Parts 



Description 



RES'.rBTOI? 21.5K H, '.125W c 
RE'VIBTBR 21.5K 17. .125W1' n".~0*-100 
R.E:b..BT0R BOX ,0U',125U P l(;:“-0f-10 
REBIB.HR 373,4I( ,,.7. . 125W I- TC.-MIt -BS 
REfn.'rrfn. i2i< .oix ,i25u E ii;:«o+-io 



RESISTOR lOi,' 17. '.125U E T .'.-TIt-lOO 
RESISTOR 21, 5h IT ,12514 P ,3,“'0t- 1 00 

REST 81 OR 2I.5K 1„ ,12.514 F TO-O* 1110 

R E S 1 S TOR 2 0 K ,01 . " 2 5 W E T 2 »•- 0 • I 0 

REBTBTBR 497 , Bl< ,.17 . .'’5W E TC“0 i - 25 



RESISTOR- 16K .01:7 ,12514 P' i P'-'O t ■■ 1 0 
RE9.I:BTDR lOOK 17: ,12514 P Tr,=(l»- *• !"' 
HEBTBT'DR- 21 ,5I< 17 ,125U P TB=O t -100 
REB.IBTBR 21, 5K i 7, ,123U E TB'-l > -1 00 
RESISTOR 2'i!.K . 0 ."7 .12514 P' TC-'-O-t-IO 



REinaTOR 622. 3K, ,17. ,125U E T('.','-‘0>--23 
RESISTOR 20K O’J X .12514 F Ti: 0 ■*■ - 1 0, 
REBISTBR lOOK 1-7 , 123U E 1 lT»'0 t -- 1 0 0 
RESISTOR 21.5K jl7: ,125U F Tf>ll-»--l 0« 
REBTS rOR 21.5K ,17 ^125W E T^^«0'^■• , 0 0 

REBIBTDR B3,33d ,17 .12,514 I" (T>-0-t' 25 

RE.BI8TOR 4B7K' 17 ,12514 F T(.,-»0> I0(i 

RESISTOR IIIK ,17 ,125W P ir»(l-P-2a 

REBISTBR lOOK f7 ,125U |- TT.-'- O » 100 

R E B I B T B R 21 5 K . 1 7 , 1 2 3 14 F T B =TI ■» - 1 0 0 



RI-:8IBTBR 21,5I( 17 .125U T TBiMH-IOO 
HEBIRTBR 50K ,17 , 1 23W E T(,;-Tl*-25 

RESISTOR 4B7K, 17 ,123U F ,.TC-»0-* 100 

REBIBTBR lOK .17 .12314 P TC;«Tlt-25' 
REBIBT'IR lOOK 17 ,12.514 P' rC--TI‘- 1 Oil 



REBISTBR 21.5K 17 , 1 25U P Tt:>-0 + -10l) 
REBIBTBR 21,5l< 17 ,125U P TB-Ot-lOO 
REBIBTBR BOK ,17 ,12514 I TC'=Tl>-25 
REBIBTBR-FXl, 22, IK 107 ,12U 
REBIBTBR 33. M( .17 ,12514 P TC-Ov-25 



REBIBTBR KlOK 17. , 123U I" TC,"0t 100 

REBIBTBR 21, 5K 17 ,12514 P' T OTl 6-1 1) 0 
RESISTOR 21. 5K 17 ,12.514 I- , TB-TI t -UIO 

REBIBTDR 5,62l( 17 ,123U'P Tt2“T)-t 11)0 

RESISTBR -TRHR 20K 107. WU BIDE-AI),! 20 -TRN 



RESISTOR 147 17 ,125U F. TC»IH-100 

R E S I STOR 5 1,1 17 ,12. 3 U F 1 0 «* 0 -t 10 0 

REBIBTBR 14. 7K 17 ,12514 P TC 0 t - 1 1) 0 



i:;ONNn;;TBR -BGI. BBNT pin l , 14-Mlt-IIBI,',-B/ BB 
BBNNEC: IBR- llliT.. BONI PIN 1 , 1 4 ■ rtH-UBi:;- B7 BC4 
BBNNEBTOR-BBl,., I'.BNT PIN 1 . 1 4 -HM-SSC--S7 80 
i;oNNi::c;Tf)R-!ic,i.. bont pin i , m-nm-usc bz bij 
CONNECTOR -SGL CONT PIN 1,14 •HH--BSC-87 80 



TER HI NAI. -STUD BBl • TUR liUBF RH-HT 0 
BBNNT.B rOR -BBl., CBN! PIN 1 , 1 4 - HM- BBB--B/ BO) 
BCINNl'CTBR-BO.I.. 0.BNT PIN 1 , I 4-hM- PB(>- BZ BO 
CBNNEBTBR -BBL O'.BNT P.IN I , I 4-HM --riBI,;- BZ BO 
CONNECTOH-BCl BBNT PIN 1 . 1 4 • MM- BBC - BZ BO 



CONNECTOR -SGI- CONT PIN I . 14-HM--BSC--82 SO 
(::ONNECTBR-Bf;,|.. BBNT PIN 1 , 1 4-MM,- BBC- HZ BO 



IC 


OP 


AMP 


l„OU--NBlBE TO-99 


PKB 


1 (.', 


OP 


AMP 


inW - NBIBE I B--99 


I'KB 


IB 


BP 


AMI' 


l.OW-NBIBE IB -99 


Pli B 


I C 


Bl> 


AMP 


LOW-NOIBi;: TB--99 


PKB 


IB 


BF> 


AMP 


I.DW--NBI8F IB-99 


PKB 


I B 


BP 


AMP 


U:)U'- NB IBE T'B- 99 


PK B 


IB 


Bl’ 


AMP 


LOW-NBIBE TO -99 


PKB 


IB 


OF' 


AMP 


LClU-NBlBE TB-99 


P l< B 


IB 


BP 


AMP 


I..m4-NBISE TB--99 


PKB 



I>U)1)E-ZNR 1NB27 6.29 57. IH,)-7 PI)»,4I4 
DIODE "ZNR 2,379 57 D0--7 PD-’, 40 TCP*-. 0747. 
DlODFi-ZNR 12,19 5% D0--35 PD'-,4U 
DIBDE--7.NR 119 57 DB-35 PD'’',4U TC™-t . 0627 
DIODE” ZNR 12,19 57 DB-35 PD'=‘.4U 



DIBDIE-ZNR 5,119 57 DB-35 PD™.414 
A17 MIBCEl l.ANPBBB PARTB 



PIN-ROLL ,062-IN-DIA .23--1N-LG BE-Cll 
l-XTR-PC DD DIK PBLYI.', , 062 BD - 1 HKNB 
EXTR -Pr. HI) Dl.U.'FMIl.YC , 062 -BD--TIIKNB 



Mfr 1 
Code 


Mfr Part Number 


24546^ 


(:; 4 -i/ 8 --T 0 ” 2 i 5:.-.1 -P 


, 24346 


B4-l/n--T0--2V.-:i2 -r- 


2B4B0 


0 698--B885 


204BO 


0698-8843 


2B4B0 


069B-BB88 


24346 


B4--1/B--T0--'. 003--F \ 


243V6 


B4-1/B-T0-2152-E . 


24346 


C4-l/0-TO~2132-F \ 


2B4B 0 


0690--BBB5 \ 


204BO 


069B-Q842 


2B4B 0 


0 6VB-B8B';i 


,24346 


B 4 - 1 /B-t(|--I 003 --E 


24346 


C,4- 1/8-TO- 2152 - I- 


, 2.4346 


B4-1ZB-T0- 2152-E 


2B4B0 


0 69B--BBB5 


2B4B0 


' 06911 -BH 41 


2 2 4 BO 


069B-BBB5 


243 ■■'.6 


B4- lZn-TO-10 03-F 


24346 


C4-1/B-T0--2152' F ■ 


24546 


B4 -1/B--T 0" 2152 -F 


'2B4B0 


f! 698- B 846 


■2.B4B0 


0698-4543 


2B4B0 


(I6VII-636 0 


24346 


B4 l/B -T 0-1(1 03 r 


24346 


C4 lZB-TO-2152 P 


24346 


B4--1/8--T0 -2152- F 


2B4B0 


0698-6353 


2B4B0 


069B-4543 


2B4B0 


0 69 B- 6 360 


24546 


B4 -1/8 -TO -111 03-F 


1'.’4546 


f.:4 - 1/8-T1I--215:-, F 


24546 


B4 1/8--T0-2152-F 


2B4B 0 


1)698-6630 


2B4B0 


069B--B877 


2B4B0 


1)698- BB 06 


24546 


■ B4-1/B--T 0- 10 03-F 


;','4546 


(;.4-'l/B -T0-2152 -P , 


24546 


B4 -1/B-- T0 -2152--I- 


;i4546 


B4-1/B -I (l“'3621 F 


02660 


381 II P-2 (13 


24546 


(::4-T/IT- T(l--147R - F" 


24546 


B4-1 /B- TO -SIR 1---F 


24546 


C4- 1/B- T 0- 1472 F 


2B4B0 


125 I - 060 0 


2B4BI. 


- 1251-0600 


2H4B0 


1251-060(1 


2B4B0 


1 251- 060 0 


2B4B0 


1251-0600 


2B480" 


1)360-1)077 


21:1 4H0 


1251 0600 


2B4B0 


1251-0600 


28 480 


1251-0600 


2B4B 0 


1251-0600 


2B4B0 


1251-0600 


2B4II 0 


12'„il-0600 


284 BO 


11:126-0261 


2B4B0 


11:126-0 261 


2B4B0 


1826 0261 


2B4B0 


1B26-- 0,261 


284 BO 


IB26--0261 


2B4B0 


1B26-0261 


2848(1 


1.H26~(I261 


2B4B 0 


1826-0618 ' ■ 


2841:1 0 


1B26--0261 


24046 


1 NB27 


28480 


19112-3002 


2B4B0 


1902-3182 


2B4HI1 


1902-3171 


2B4B i) 


191)2-3,182 


2B4B0 


1902-0041 


21:1480 


14B0-0073 ’ 


2B4B0 


4040-0748 


28480- 


4040-0754 






6-44 



♦Indicates factory selected value 

























HP Part 
Number 



0 Q*v 



(IfiH/lirr 6(1 or* I 

( 1160-0 no:? 

0 160 - lino:? 

0) 60 ono;? 

0160 " ono;? 

01 CIO- 1731 

01 HO- 17 •I 6 

0 1 CIO- 17 ^6 I 

01 CIO- 1731 (1 



9 H 0 ■ll■■'l(l 
91 -lO- ii;,,' l (I 
9 M(I- II I? 1 0 

91 ^ii-o:?i 0 

1 1 : 153 “ II II 07 
ICIVifl- (MU'! 

1 CI 53 " (1 (1 07 
1 CI 53 - II 0 07 
111 53 - (1 0 07 

1 Cil '13 ■■ (1 (I (1 7 
111 5 5 “(I OCIO 
1 C 154 -- (HIM 
1 CI 55 -- (I o;?ii 

1 1154 ■ (MU'! 

11155 - II o:?(i 
I C 154 -- 0 404 
11155 ' (io:?o 
1(154 0 40 4 
1115 5 - II II :? (I 

1(154 0 40 4 
I (154 - 11404 
1 ( 154-1140 4 
1 1154 • 0404 
1115 4-1140 4 

1 1154 - 0 4114 . 
1 I 153 - (1 0 07 

11153 " (I 0 07 
1 053 "II (107 
1 1153 - 0007 

1053 - 0 (1 0 7 

11154 ■ 114(14 
I (154 0 404 
11154 - 0404 
11154 " 114 04 

1 1154 " 04 04 
1 1154-11404 
1 1154-0404 

11155 " 0 0 Oil 
1 1155 -0 O:;’ II 

1 ( 154 - 04(14 
1 1154 " (14 04 
11155 " (I ii;?o 

llfi 911--6630 
II 6 90- "(111 51 
11757 - II 199 
06911 - 11 I 150 
II 6911 -"6630 

( 1690--6630 
II 6911-111167 
069 I 1 --C 1 I 163 
( 1 69 CI-'i;iCI 64 
0 69 CI "C 1 U 65 

( 1 6911-111166 
0 757-0 199 
0757 - (1439 
(1 757 - II 1 99 
11757 - 0199 

0757 - 0 439 
0757-111 99 
0757- 0199 
11757 - 11439 
0757-0199 





Table 6-3. Replaceable Parts 



Description 



Fill I., hllimiANI) AllRChllLY 

CAPAirmiii -rxi) .oiiiur -*-io7, oooudc pm yc 

CAPACi'IOR-FKl) ,1'lHlll- -*-107. SIKIWDC HOLYE 

CAPAcrrciii - i-xD .innur > 111 "/;. aoiiuDc; pcilyk 

CAPACriCm -FXI) ,01 CIi..iF t-107. WOOUDC POLYE 

(:;apac;i rcip -Fxi) 4,7111- *- 107. socmi: ca 

(.'.APACirrcm- 1 XI) imir--* lox C'Iivdc; ia 

ciAPAiirmP -pxi) 15111 *--1(17 :?09i)i;; ta 
CAPA mOCM-XI) 4. 7111- ■*•"10 7. 5091)1;: I A. 



I>1(1I)P -CiWCTClIlIHC; 1109 OOOMA :?MI5 1)11-35 

INDIlCnill 1IF"(:II- nl. I) lOOIlIt 57. , 1660X , 31151.., c; 
INDllCUII? Ill" -(:;H"MI..1) 10 huh 57- ,166I)X,3n5Ul 
;rHi)iii:Triu PF-ni- rii o iiiiiuh 57, , i66i)x.3ii5i,.c; 
I NDiiiricm in - i:h-mi I) loouii 5'.-,, , i66i)x.3(i5ni 

lUANCil lVKlP Piv'P :,’I13::'51 hi 111 - ICI PD«360PiW 
rUANlUSTClP MPN HI III 111 PI) »:36(IMU 

iiiANBuniiiM'HP hi to- hi p»k36iimw 

TRANSISTOR PNP KN;«51 HI 111 HI PI)'.-36(IMW 
TRANSISTOR PNP C.’llHPSl 81 •TO- HI PI)«36l)hM 

TPANHCCmiP PNP :iN3P51 HI Til -111 P1)::-360MW 
TRANiUSTOR I- FIT N- CHAN D- MIIDE TO- 1 11 SI 
TPANCUCnilP NPN HI 111 -HI PO-slAllhW 
TRANSISTOR .l-FET N -CHAN » MODE I II- HI 111 
TRANHHTHIP NPN HI Tll-IB PD^IRIIHW 



T WANimn Ull I I T N 
TRANIHHTCm NPN SI 
IP ANSI HI IIP ,1-1 II N 
TP ANSI snip NPN HI 
TPANHIHTOP ,r-FIT N 



I IT N-CHAN I) MODE TO-ICI HI 

N SI Tll -111 PI>::^ 360 MW 

ITT N-CHAN I) MODE TO- IS 81 

N SI TCI - 111 PI>- 36 liMW 

FIT N- CHAN D- hllDE TO- HI B 1 



IPAMSISTOP NPN SI 
IPANKIHTOP NPN S1 
T PANS! STOP NPN SI, 
•| PANS IS TOP NPN SI 
TPANS1.STOP NPN SI 



I Cl- HI PI) 
III- HI PI) 
ril-Hl PI) 
111 - HI PI) 
I ( 1 - 1 II PI) 



.: 360 MW 
;i 6 OMU 
'360 MW 
’;i 6 (IMU 
' 360 MW 



TPANHIHTOP NPN SI IIT-HI PI)“ 36 IIMU 
TRAN 81 8 T 0 R PNP ;.?N 305 l 81 TCI - 10 l'D»-;S 60 MU 
TPANHIHTOP PNP ;''N 3 P 51 81 TO- HI l-'I>»*' 36 IIMW 
TPANSISTOP PNP ?N 3:?51 SI TIT - 10 PD'-'- 360 liW 
TRANSISTOR PNP :’N 3:,->51 HI TO- 111 P»« 360 MW 

TRANSISTOR PNP :'.'N 3:?51 SI I Cl ■ HI PD- 361 IHW 
TPANHIMIOP NPN 1,1 H>- HI IM)::- 360 MW 

rPANCUBTllP NPN SI 10-111 PD::. 360 MW 

TPANSIHTTiP NPN HI 10-111 PD''- 360 MW 

IPANSISKIP NPN SI IH-lH PI):« 360 MW 

IPANHIBIOP NPN SI HI- HI 7 D::: 360 MUI 

1 PANS! STOP NPN SI III " HI PI.)-- 36 (IMW 

IPANSlHlOP NPN SI UI--H 1 PD«" 36 (lhU 
IPANSISKIP .l -Fl'-T N "CHAN D "MODE 10-111 SI 
TRANSISTOR .l-ll.T N-CHAN 1 )-' MODI T 0-1 11 HI 

TPANHISIOR NPN SI TIT -111 PI)-«' 36 (IMU 
TPANSISTOP NPN SI Ul- 1 II PDHIMIMW 
TPANSISTOP J -IIT N-CHAN I) MIIDF, TO- 1(1 81 

RESISTOR 2 OK ,17 ,i:? 5 U I TC-IH-PS 
PESHTKIP/ 34,711 ,17 . 125 W I 
RISISlOP :.! 1 , 5 K 17 ,H’ 5 W I 1 C--MI-* - 1 0 II 

REST 8 TOR 41 , 9 I( ,17 , H? 5 W F IC-’O* 2 S 

MEHISIOP poll ,17 ,i:-' 5 W I TC'Hlt ,--25 

PEHisTiip ::! 0 i( ,17 ,i:?aw f tc^hi ■*■-:? 5 
PESIHTOP 4 ,II 6 K ,17 , 125 W I 
P E S 1 S 1 0 P 5 , 2 K , 17,1 2 5 W F' I C •= 0 * - O 5 
PEinSlDP 4 , 49 K ,17 , 125 UI F 
PE SI STOP 4 , 45 l( , 17 . , 125 U F 

PE SI SI OP 4 , IK ,17 , 1250 . 1 " 

PESIHTOP 21,511 17 . 125 W F T 004 - 10 II 

P ECU STOP 6 ,I 1 H< 17 , 125 W F TC'HI-* 10(1 

RESISTOR 21 , 5 K 17 , 12.50 F T'C'HH- - 1 0(1 

PESIHTOP 21 , 5 I( 17 ,1250 F TC-HI't" 1 0 II 

RESISTOR 6 .I 1 IK 17 ,1250 F TOO i- Kill 

P 1 : S 1 S 1 1 1 P 2 1 , 5 K 17 ,12 5 0 F T C « (I ■* - 1 0 II 

PES:i:STClP 21,511 17 ,1250 I- .TC'MH'-IOO , 

RESISTOR 6 ,I 11 K 17 ,1250 F TC-HH-l (I II , 
PES:i,ST(lP 21 , 5 I( 17 ,1250 F TC'Hl -*-100 ' 



Mfr 

Code 



2(14110 

2 CI 4 B 0 
:H 1480 
2 Cl 4 CIO 
2 Cl 4 SO 
56 :,ni 9 

5620 '; 

562 H 9 

56209 



211 4 11 (I 

2114110 
20 4 till 
2040 II 
2S 41-10 

0 4713 
204110 
0 471 3 
0 47 13 
( 1471,1 

0 4713 
20400 
20480 
::’0480 
2 11 4 HO 

2040 0 
2CI4H11 
2040 0 
2(1400 
2114110 

2 Cl 4 II II 
204(1 II 
204110 
:: 04110 
2 Cl 4 CIO 

211400 
0 4713 
II 4713 
0 4713 
0 4713 

0471 3 
2040 II 
211400 
21140 0 
211400 

21140 II 
2114110 
211400 
2(1411(1 
21:140 II 

2114110 
2 Cl 4 II (I 
20400 

211400 

::.'454 6 
211400 
204110 

21140 0 
2040 II 
2(1400 
:' 0400 
2(141:10 

204110 
24546 
24546 
245 46 
24546 

24546 
24546 
24546 
24546 
2 4 IT 4 6 



Mfr Part Number 



00565-60021 

0160 -0302 
016 ( 1-03 02 
.0160 "0302 
( 1160-03112 
15 ( 1 D 475 X 9050 H 2 

1501 ) 156 X 90211112 
1500156 X 9020112 
15004 75 X 9 ( 15(1112 



1901-0050 

91 411 - (1 21 (I 
9 140 "0210 
914(1-0 21 II 
9140 -021(1 

2N3251 

1054- 11404 
2N3251 
2N,125’ 

2 N 3 ::tti 

2N3251 

1055- III) 20 
1054-0404 
111 55-0 0 20 
1054- 11404 

1 1155" 0 020 
105 4- II 40 4 
1 1:155-0(12(1 
1054 '04 04 
1(155-0 02(1 

1054- (1404 
1 (154-0404 
1054" 11404 
1 1154- 0 4 04 
1054- 0404 

11154-0 4 0 4 

2N3251 

2 N 3 :-PT 1 

2N,1251 

2N3251 

2N.1251 
1(154- 0 40 4 
105 4- 11404 
1 1154-0 4(14 
HTT4"n404 

1 1154-0 4114 
H154 - (1404 
1(154-0404 
H155- 0 02(1 
H155- 0 0 211 

1054 0404 
1 1154 - 0 4 04 
1(155 ■0 020 

11 6 9 0~ 66311 

C4- 1/(1- T0--2152-I 
06 911 -01150 
0 690-663(1 

0690-6630 
0 690-01167 
(16911-0063 
II6VCI-11CI64 
'069CI--O1165 

Il69ll-Cli;i66 
C4-- 1/O-TO ■-2152-F 
C4 -1/0- 10-601 1 • F 
C 4 ■"t/(l-T 0 ■•:? 152 ■■F 
C4-1/0-T (I-2152- I 

C4 - 1/(3 - TO -6111 I F 
C4-" 1/0-T II -"2 152 F 
C4-1/0- T0--2152-F 
C4- l/O-TO-681 1- F 
C4 -1/0 - T 0 -21 52--F 



Sen introduction to this section lor ordering information 
*IndicaU-‘S factory selected value 

































Reference 

Designation 



HP Part 
Number 



D Qty 



Table 6-3. Replaceable Parts 
Description 



Mfr 

Code 



Mfr Part Number 



A 1 OR 21 


07'A7-”iVV 


A18R00 ■ 


11757- D43V 


A1 8R03 


0 757 - Ol'I’V 


A1BR04 


1)757-1)43';’ 


AIBR05 


0737 - D IVV 


AlBRiOA 


1)757- 111 VV 


A18R07 


D7‘,=,7 - D 1 VV 


AIBROO 


D/,V0-/,A3D 


A I.BROV 


D6'?0- /,A:5I) 


All')R3D 


1)737-11440 


A1BR31 


OA'?B ;’i;:’AD 


A1BR3;.' 


1)737 - D43I1 


A 1 BR','33 


DA''70- : i;?AD 


All:)R34 , 


1)737 D43H 


A) OH 35 


D(,'B;I- ,B.1AD 


A1BR3A 


1)737- ;)4l>i:i 


A1BR37 


D/,VB- 'B’Ail 


A1I')R30 


IIV37- '14311 


A1 BR3V 


1)737 ) l'?V 


A1BR41) 


IKiVB ID 03 


AIBR41 


l)/,,';0 - ,A3D 


A1BR40 


- II/,VI'I- ,A3II 


A1BR43 


DA'/B-: 143A 


A1BR44 


07'., 7- )1VV 


A ,1 OR 45 


(1737 I4A3 


A1BR4A 


DAVO- 0D4A 


A1 BR47 


l)A‘^0-,iA3D 


A111R40 


DAVB ;i4',:,A 



("Vl MA9 

AlBir,jt) 

AIBKr.l , 

A iBHSa 

A'BirAB 

AIBIUV; 

AlBUViB' 

AliKR? 

AK'BM) 

AIBilAl. 

A1 Bi-,/.;.' 
AIBRAA. 
\AIBB.’i'1 

AMIR A A 
AIMAV 
AlBlVAi:) . 
A) BrXv 
AIBR'A 

A IBRVI \ 
AIBRV;-' 
A) BR73 
A1BR7^ 

A ), BR v\:, 

At BR7A 
A),BR77 
A1BR7B 
A IBR7V 
AIBRBl) 

AIBRBl 
AIBRBB 
A1BRB3 
A) BRIM 
AIBRB'A 

AlBlilU. 
A18RB7 
AIBRBB 
A lBRB? . 
A IBRVI) 

AJBRVl 
A1 BR'A 
, A1BR93 
■A1 IIRV/I 
A ) BRV',:i 



(I6VII ■ III.U'iV 
II6VB C'6,\l) ' 
■■ IM :Va 
II7B7 " I) 1 7'X 
(I7B7 O')/)',- \ 

\ 

IIAVB ' A U. J 
OAVB AuBO 



OVIA/ A)'' /vB 

II AVI) A3:’;’ 
,'AVB ’ AA \0 
ll,"A7 (AVi? 
117, .7- (II ’V 
07B,' ■ (I 'll 'A 

1)7', , 7 ■) 1 ') V 
(1 7'.., 7’ II : VV 
1)7 '.,7 O'): / 
nvr,7 ■ I) 1 V’ 
IIVBV II ^Al, 

U7',:,7 • I) I V') 
1171;, 7 ■ Il'tAI’i 

iir.y/ - 1 ) i'7v 

ii7’,:,7- ii,n,v 
ll7',v/" IMVV, 

IIA'yB-31Al 
i)7r,7- 111';”)’ 
II7B7 II i;’3 
iiAva Bi:i’.',3 
ilAVB' AA3II 

DAVB'BBBA 
\ 117 ’A 7'; I) 1'7V 
\l757 ■ 1)<1AB 

ikvil ■ I'll;)',':,’,', 

llfol:) ' AA ,HI 

II A vV 

■ l)7;,7\lll'i’'7 
117:, 7- 1)3 VV 
07Q7'-0Wi 
DAVB'BBM 

DA'i’B 663;)^ 
l)AVB-l;IB',’,7 
l)7B7'l)l'l’V 
|)7BV-I))VV. 
1)757-1) 4 A5 






RP 


810 


I OR 


0 1 , 51/ 


IZ 


, 1 ;:’p,w 1’ 


Tc: 


::n-^ 


- 1 D (1 


R 1,8 IP 


I C’R 


A, OIK 


■' z 


, 1 03U 1' 


ic: 


31 » 


■ 1 Dll 


Rp; 


PUB 


TOR 


a 1 , 


IZ 


, ) 03W P 


TO 


n(| t 


- 1 D I) 


RI- 


81 1: 


(OR 


/:,.', 1 k 


17. 


. 1 0!',W )■ 


k; 


■-■'ll t 


- 1 II II 


RP 


8 1 !- 


T OR 


01 .kill 


rz 


, l'; i'.:,U. 1' 


i',('; 


Ml t- 


■ 1 II (1 


Ri: 




ICR 


01 ,5K 


17, 


, 1 :”,',-,u 1' 


PC', 


'• II -t 


- 1 Dll 


RP 


B'lP 


TOR 


01 ,’„',l( 


IZ 


, 1 aau F 


'IT 


Ml-t- 


- 1 II II 


RI 


81! 


I r.iR 


ODK , 


) 7. , 


lO'.iU I- 


ir.;.= 


D t - 


•’5 


RP 


8, IP 


TOR 


ODK , 


iz , 


lO'.'iU 1 


TO.: 


D t- 


?5 


RP 


B'l P 


TOR 


7 , ',',l( 


1 z . 


lOP-iU r 


TC- 


D t- - 


1 II II 


RP 


'■','1! 


TOR 


4A4K 


IZ 


1030 P 


I)",'’ 


D t - 


1 D D 


RP 


8 1 Ii 


IBR 


31,1 K 


17. 


, 1 ;:i:,u \ 


T 1 


(| ., 


- 1 II 1) 


RP 


8 1 ! 


IBR 


4A4K 


17, 


103U P 


1 1; = 


D >- 


1 II II 


HI 


8 : 1 1 


I OR 


!.,1 , 1 K 


)Z 


, 1 u 1 


h; 


II t 


- 1 II II 


RI: 


811 


IBR 


4/,4l< 


17. 


103U 1 


rc,:= 


IP* 


1 D II 


RI' 


Ml! 


IBR 


Pi 1 . 1 K 


IZ 


, 1 0 1 


II 


- II t 


- 1 II 1) 


RI- 


1 1 1 1 


tlBR 


4/,4l< 


17. 


i;:”,AW p 


TC.:, 


II ’ 


1 1) D 


RI 


! 1 1 ! 


, 1 OR 


111 . Ill 


17. 


, 1 P'PiU 1 


11 : 


,- IH 


- 1 1) II 


RI 


P! 1 ! 


,T BR 


0 1 , 5I< 


IZ 


, 1 Ol’iU 1 


'!(' 


Mil 


- 1 D D 


RI 


!:,:i! 


1(|R 


1 . V/.K 


IZ 


, 1 ;,'3U 1 


K 


,MI-t 


- 1 1) II 



RBBJBII'IR IBIK , 17, , 1 ;:)5j) I rB‘=l)t" ;,’5 

Ri BiB'iBR ;mik . u . k’i.iW r ii:- li t A 

RI'BIBIBR ;:’B7I( 17, , IB'.AlJ P II' 31 ’ '1 III) 

RBi.iiBiiiR ;’),",i( yy. .i;7,u r ir,-'ii » "i iiii 
RI-BIBIBR ill (I II 17, ,i;,”,AI) T : 1 1; ■ II ’■ 1 1) II 

RM:; 1 111 i.iR 1 AK' , ) 7 , 1 B p i b ' II ' 

RIIBIBUIR ;MIK ,17, , 1 ;”5l,, 1 ; II'I' 11 ;’5 

Ri'Bi'AiBR ;’B7i< \'y,. ,i;:';,u la n,,-' iH ' iiii) 

RI':'.BI ;il HR ',! 1 , 17, !■ 1 1',- 1) • ■ I I) 11 

RABinniR ) DiiK 17, , i:’:,w i j m::'-ii i- 1 iiii 

Ri;' B in i OR 1 ;n< . 1 7, . 1 P’lAu' 1 i I [> I) ' 

BiiiR laiK , ■) X , R,|'i 

RPOr.lTOR Al'l’K IZ'.IAW r ■ lO - IM • 1 Dll 



Ri: 1:11 1:1 1,1'lR OK . U. 




, 1 


r IP, 


, D »-• 


IDD 


, i;:)3W 


Ti';,:^ 


D • 


1 D II 


1030 1- 


1 i:;,Mi 


;t -01 


>.( 


, 1 ;"3o 1' 


Tl".= 


ii-t - , 


::'5 


, 1 ;:’i',u 1 


it;- 


1) t - - 


1 , II 


, 1 ;.’3o 


P IC. 


,M|T- 


- 1 D II 


, 10! ,0 P, 




II t 


1 II II 


1050 1- 


1 

(1 


■t -O' 


I'll 


, 1 030 P 


l'C = 


II t - 


:’3 


, 1 ;r,',o p 


'1 1 :: 


II -t - 


l DD 


i;.’i:,o 


p "u: 


: II I 


■ 1 1) II 


, 1 ;-50 1 - 


IIC" 


(1 t ■ 


1 DD 


, ,i;,’30 


i TC 


:: D 1 


■1 III) 


,i:’30 


1 : c 


,MI -> 


■ 1 D II 


, 1 o:;,o 1 


1 c- 


i(-‘- 


1 II II 


, ,1030 


P VI" 


D -t 


' 1 (1 II 


, 1 ;:’i,o p 


T 


D-t -' 


1 II 1) 


, , 1 ; .’3o 


P \r 


;-D » 


- 1 D D 


i;’30 1 


'1t::C|| 


l-t- 1 Dll 


, .1030 


r I" 


'.'Ml t 


- 1 D II 


: , 1 01, 0 


P IT 


',-MH 


- I D II 


; . 1 ,:!!,o 


)' II 


M)> 


- 1 II II 


' , 1030 


!- 'll 


: D> 


"ID D 


.1030 


p' 'll 


D t 


' - 1 DD 


, 1 o!.',o 


p II 


■ (H 


"ID D 


iz , 101 


:,W P 






, 1 ;’!,-,o 1 


' 'l l,:-- 


Ml ; • 


03' 


, 1 z ,1 ;;’5U p 


I'C - 


■DT - O' 


^ ,1030 


1 - II 


:;,M) ' 


■■ 1 D D 


, 1030 1 


-: 113 


1 , ii'P" 


IDD 



, l;;':iBIBR U..4A7K .17. , 1 1'.’BU I" 

IMO'IOR :nil< ■, 17, ' , IBSU I" TO'03 'Hi 

,'iio'iiiR i;,”,'4i( ,1% . I :;’5W r 'h;-ih 

:,Bi‘'-i:riR iM,M< r;;, ,i:;',aw i- H'bbi t-,iiiii 
iO'i p) i n:> :j'i , ;:B< i z , i :'’1 aw r ti:-ii * i ii ii 

lOISTOK- lOOK 37. . ISSW K 1 C '■ IM"- K (I 
::BiHrnR, ,i7. i,7i( . 17 , , i;”:,u r 



;m’A 4A f; 4 ' i/B-r 11 t' 01 ■ i- 

B4',':,4A ■(::4"'1/B“ '1 11-681 1 P 

;M',=i4A C4' l/H-Tll-Br,;,;:’;-r 

;;’454A B4 1 /B-TII-AOl 1 "f 

;m:\' 14A 1)4 1 / H •ii)"B 1 

;,I’454A C4 1/8- ril" I'll 50 P' 

P’4’,-,4A i.:4-i/0-Ti)-:’r3'o-P 

;’H4I;)I) ■ IIAVH- AA3II 

;:,’B4!)ll ,(1AVB-AA3II , 

:;’454A B4' 1/0 • 1 11 --751) ) I- 

BB40II ' DA VO -30 A II 

;’4','14A l:4- l/B-'IO' '31 1);' P 

00401) OAVO-3i’AII 

I." 4’,;, 4 A I'. 4- ) /o- 1 II - -51 1 P 

;;’B 4 i:ii) (i/,vo 3::’Ati 

:,’4'.f,4A (, 4 )- 1/0- 'Vii -Bi 1 :’ P 

;:’B40ll DA VO - 3 ;.’ ’-,11 

;"454A r;,4 - 1/0- ;il-',:,l lo -p 

;"4’,-,4A C4 1/b - rii-;;’i5:’i 

:>454A B4 l/B---ri;) -19A) p 

00 4011 DAyB-Al|3D 

;"B4BD IIAVO- AA3D 

;’4',)4A . i'.;4 - 1 /B-i I D ■ ;’073--r 

;.'4','-.4A i;4- l/O-TD-Or,;,:’ 1- 

;’4',-,4A . i;;4- I'/o - ri) -i iiii.v p 



1 V7D1 


MI"''1C17B TV" lAll;,’ 


004 01) 


D/,VPP- AA3D 


;',’434/, 


(,4- I /O; Ml "1" 


045 4 A 


l.;4- 1/B ID- 0)50-1 


;,’4 54/:, 


C4 1/B' TD -1DD.V 1 


;,’V,I40D 


IIAVO '003')' 


;’B40 1) 


l)AVB-/:A.'iD 


00 401) 


D757 -IH 3A 


;’.434/, 


1 : 4 - 1 / 1 : - I D"01!T0 - 1 


;.'454A 


c,4- 1/i.P I IP 11III3 r 


00 4111) 


IIAVB- (,„PA1 


00 4011 


IIAVO -e A3 D 


04 34 A 


l,:4- l/(i-'ID'-0073- P 


045 4 A 


c;4' i/D-Mi or,;' P 


0454A 


C4 1 /B- ID" 1 IID3' 1 


004011 


' 1 

lUiVO- il.SOO 


;’B4I:II) 


DAV0-(jA3D 


;:’4'.:i4A 


,'';4 1/0 -ID ■ 1013 1 


;'’4'„',4A 


C4 ■ l/ll- Ml ;M50 P 


;^4',-,4A 


C,4 ,1 .'ll' ID -1 DD3 P' 


\ 

;.’V,i,4A 


(:;4' i/i:- 'I D"Or,,.:’ P 


0'4\i4A 


(,;4' )/(i- ID •OlV.O p 


;"4!,V4A 


(::4 1/f:"rD-l01.I 1 


O 45 W, 


C,4 l/l'-ID ■Ol',,,:' p 


;.’ 454 V, 


C4 ■ IVIC" 1 D- IDD3 1 



REOioroR :aiR , iz , ii'lou i- i!:;-d i- --05 , 
RPoroTOR i;?,;.,Ai( .i;>' ,i05W p ti::-'D 
in-BMPioR :?i ,'5K tz ,t::i5W i- 'iiyaH - iiB' 
Rian o'li'iR ;m,i:,i( iz .ioiab p r(::’"ii-t -idi 
R iiiruiTOR iDiiK j';;, . i i- 'll','-D-^ -iimi . 



;;'454A\ 
-;:’454A \ 
;"454A 
;.’454A 
;M54A 

;,’454A 

;-’4'A4A 

.:’04BII 

;,’B4Bll 

:;’I,I4I;ID 

;.’040D 
;’4P,4A 
0454/, 
;’04ii II 
00 401) 

;.-04B I) 
045 4 A 
045 4 A 
0454 A 
;.'l;)41-l I) 

00 4011 
00 4 111) 
045 4 A 
:'’454A 
0454A 



r,4 l/Bj- ID 01',,;’ P 
C4 -I/O' 1,’I -7’,-',D0 P 
1:4 - 1/0 II, - ;’i50 P 
\ i;4 -- 1 /B - 1 D-',:,AO;’ I 

\ i:;4 -1/B |,ni -0150- p 

\:;4 1 /i-)-ri\i)-- 31:13:,’ 1 
i';4 - 1 / !:)- Ti; - i’,',o- p 
I)-',' ’,-,7- i)i';,’;i\ 

D/:,,VO -Bl!53\ 

iiavo-aaIid \ 



(lA'/l'P- BBAA \ 
i,;4- 1/0- i D- oi\',,;,’ P 
(',4 -1/B - ' II - lll\’3--p 
DAVB-IIB’.ll-i, 
D/,,VI-)--AA,','l) 



D/,VO-Bi:r,:,0 
C4 -l/B--ri- 0150-f 
1:4 - 1/0 -T 1- 0150 'l\ 
i:,4 -1/B- 'II ' 1 I) D,V-P\ 
DAV8- OB',;,-'; ' 

DAVi;i--AA3D-i 
I)/, VO- BOB'/. 

C4- 1/B 'TD-X;M50 -P 
|:;4--1/B-1 D-.0150P 
(,',4-1/8- 1 11-,' ID (I ,V-P 



S(*(*\iitn)(lu(:li(.)n to this section for i)j;tlering information 
'tlnpliVaU’s factory si.’lectctl value , \ 



^4(1 .'.I.,. . . 









n 



Table 6-3. Replaceable Parts 



Reference 

Designation 


HP Part 
Number 


c 

D 


Qty 


Description 


Mfr 

Code 


Mfr Part Nurriber 


Aime?6 


0 69ll-6fo;'dl 


7 




R 1' B 1 R T (1 H II i< . 1 7. . 1 w r , t (,, » o i- a s 


;;’04B 0 


()fi9H- f:,670 


A I HR 97 


(I69B ■ 66;UI 


7 




RBBIBTBR BOX ,17 . 1 IJSW t- T(',>0-* ?5 


:’B4B(i 


(lf,i9B-6f:,70 


AiriH9i:i 


06vb-aa;;io 


7 




HiiRiiiTfiw a (IK .17 ,i;'5W r ii: ot ;;'5 


;'B4BII 


0 691:1 -6670 


A 1 HR 9 9 


()B9B-6A;50 


7 




RI'BiBTIlR ?(IK .17 , 1 ;:’5B F 051 


a FI 4 BO 


0690 -6670 


A 1 BR 1 1) 0 


0757' 0 1 99 


7 




Rn;ii5n,i< ai ,5i< 17 , leuui r iri'Mi i 100 


;,"4 54 6 


i::4-i/B' to-;?i5;,’ f. 


A18R 1 01 


OBB'.l'-l 055 


'=, 


' > 


RFBUITBR IM '„’,7 , ;,''5W FF; TC’'^ BO 0 7 * 90 0 


0 1 1 1 


(;;iMii55 


AiniMo;;' 


07!17'"0199 


7 


‘ 


RFiiiBiriR ;,'i ,i:,i( 17 ,i:"5u r fc-im-ioo 


;"4'.:,46 


c,4- i/B- 1 o-;,'i F 


A1 HR 10 a 


0757 0 199 


7 




RFlUBTCIR 0 1, 5K 17 , 1 ;"5W F H'.^U|t -100 


;:'4546 


(',4 1 /B- Tli ;,M -F 


A 1 BR 1 0 4 


0757- 044B 


n 


j.) 


RFBlBIFiR lOK 17 .Il'UW F ICF-llt-lOO 


;"4 546 


C4 1/B- 1 o-iuo;,' F 


A 1 HR 105 


lUi9B- 7,450 


H 


•:) 

(■ 


RFBUIIBR 4;",;:’I( 17 , 1 1'FIW F FF;-=(M HI0 


;i4:',4f:i 


(,;4' i/B- Fi) ■4;,';;.’;,,’' f 


A1BR106 


069B-6670 






RF,!;ri5i(iR a (IK , u . i atiw r lo-oi-aa 


F'B 4110 


IlfiVB- 667 0 


A1 HR 107 


0A9B--BB70 ' 


7 




RKBIFFFBR ,,'OK ,17 , i;:”,,U F I ;.'5 


:,'B4F)0 


069IF 6670 


AIBR 1 OB 


0757- 0199 


7 




RFBIC.ICR ai ,5I< 17 , 1 :,’5U 1 IF^dlt - Mil) 


;'4 54f> 


l.;4 ■ 1/B- 1 0 •::'15;.’' F 


A1HR109 


06B7- 1055 


1,1 




RFFilFlIBR IM 57. ,;.'5W FC 1 C- -BO (1 7 e?!) 0 


(1 1 1 ; „' 1 


(,:H105','1 


A 1 BR 1 1 0 


0757- 0199 


7 




RFBIIFIBR I'l . 17' , 11", ,U F Ti; ■■ IH 1 00 


;,'4 546 


C4- 1/iF’ 1 II ;'i ;,;'■■ F 


A 1 HR 1 1 1 


0757 (1 199 


7 




ursiRtni'F :,’i,5k iz ,i;:’.5wf roin- mib' 


:"4'”,46 


(,:4- 1 /B - I IF F'l 5;’ -F 


AIBR 1 1 B 


0757- 044B 






RF BIB IBR 1 OK 1 7 , i;'!,W 1 Ii:" ,1 1 III) 


:.'4 54f:i 


i;4 F/B- HI- i(io;,'-i' 


AlHRir,'! 


OB9B-7450 


n 




Ri-'BiB iBR 4 a , ;:.’k i7 . i;"5w F :(('.*() » - 1 oo 


:;'4546 


f; 4 ,1 /H- 1 ii-4;,,';";"-F 


A I riTP 1 


1B51 - Of, 0 0 


M 


1 0 


c.riNi'B f; FUR Fii-F i:,nwi bin i , 1 4 • i4M-ni:i(::-!U f,b 


BB 11)0 


M" 5) -060 0 


Auni'i'; 


1051 0600 


M 




(.:bnmf,i: iF)R-Bi',i f;bmi bin i , 14 mm-bfu.:-!;!/ bi;i 


;:’Fi4Bii 


1 1 Of, 0 0 


AIBTI’5 


i;'51-06(l 0 


Bl 




CBNNFF.IIIR 5I1. 1 IINl BIN 1.14- MM-HRC-nZ !!,(» 


,"■'0 4110 


1 ;■ 5 1 - 0 f. 0 0 


aih:ii',4 


1 051 -0600 


0 




CIINNIF; FUR 'Bin,. CBN I BIN t , 1 4 -MM -UBC; BB ' 


;"B4B0 


i;:"i) ■ 060 0 


ArB'd'",:. 


0760 -0077 , 




1 


H RHINAI -mill) BBl-IIIR BWF.FRM' hTF; 


;;'B4i:i o 


1)760-0099 


AIHII’B . 


1051 0600 


0 




r.BMNI nilR ■ BBF. F'.BNI BIN 1 , 1 4 MM ■ USl,; S7 Bl,| 


;',’B4B0 


i;.'"'vi-of,(io 


A)BT1’7 


1,. '51 -0600 






l.llNNFCIFiR' !:;F,F, FiliNF BIN 1 , 1 4- Mil fi!;>F: IV/ BB 


;,’B4b 0 


1 ;,',51- 06 0 0 


A IHU' B 


1 051 - OfUlO 


M 




, i,;i:iNNi;(; t(iR-Bi;;F i,:iimi bin t , i4-mm-iv3I,:-fi/ bb 


;,’,fi4bii 


11" 51 -060 0 


Anm’9 


i;,'51" 06 0 0 


M 




CriNNFniiR' BF.I, F BNT BIN 1 . 1 4-MM-nSC ■ 1>(» 


;' 04 1:10 


1 ;,‘5M 0 6 0(1 


A1 HTI'UI 


i:"51 ■ 0 60 0 


II 




FIBNFII CIBR • FICF PINT PIN 1 , 1 I -M,>t -i!',;;,.:- FI/ SB 


I'B 41 III 


i;"5l- 06(10 


AlBTI'l) 


1051-0600 


H 




i;;finnfi:; iiir-5f;i, cont. bin i , i 4 mm- hfi'i: fF/ !;,ij 


;;'B4B 0 


1 , 1 ■ 1) f:> 0 1) 


A 1 Ull 1 


IBB 6- 00 VO 


7 


B 


11 ,; OB AMB Bl' DFIAI ID- 99 I’KF; 


;„’F) 411(1 


iii:,"f:,-oo9;;' 


A 1 BUB 


1 Bi.'fv- 0 0 9:;' 


7 




if: 111' AMB I'.F’ DUAL IB-99 I’KI,.'. 


;.(ii4B(i 


1 II a 6 - I) 0 9:',' 


A 1 HU3 


ib;:.'6- 0 0 9;,’ 


7 




IF,: 111 ' AMI' i:;b dfiai,, to - 99 bki;; 


;;'F:I 4 FI II 


iB;,’f,-(Ui9;,’ 


AIBIM 


1 B06-0 09;" 


7 




u: III' Ai',1' BF' DUAL IB -99 BKi:; 


: '04110 


1 B:,.if,i-oo9;„i 


AIHIIB 


iu:?6-n 0 9 a 


7 




if; BB AMB BF' DFIAI Ml -99 I’KF: 


;'B4H(1 


IFM'f, 0 0 9:' 


AIBIIB 


1 b:,’6-o iiv:;’ 


7 




IB 10' AMP BB DllAl 111-99 I'KB 


;'B4B 0 


1 b;'6- 0 09F’ 


A1HLI7 


1 b::’6- 0 0 9;:,' 


7 




if; fib AMB BB DllAl, FB -99 ,BKF; 


;’(I4(1(i 


1 b;;’6-() 0 9::' 


AIBIIB 


ib:,’6- 0 0 9;;,' 


7 




IB HI' AMB Bl' DllAl, TO- 99 , B KB 


;:’B4iio 


1 b;,’6' 01)9;,’ 


A 1 BUR 1 


19li;,l - 0 064 


1 


1 


1)1111)1: -/NR 7.:,U 57 DO ■ 75 BD" , 4W TB' * , 057 


:,:’B4bi) 


IVO;,'- 0 0 64 


AIBURB 


i9o;;'- 0 04 1 


4 


1 


1)1 DDF /NR 5, 1 1 U 57 1)0-75 I'D 


;'B4B 0 


1 'fo;,' 0 041 


A 1 OUR '1 


IVOB -71 b;’. 


0 




1)1(11)1, -/NR la. IV 57 DO- 75 F'D ' ,4W 


;,'B4B0 


ivoa ■ 71 b;,’ 


A 1 BUR 4 


1 9o;"- 0 o:?5 


4 


1 


D 1111)1 /NR 10'/ 1,7 OFF 75 I'D- . lU TB- t',067 


;,'B4B0 


1 'ui;„'- o(i;,"5 


A ) OUR 5 


i9o;:,' 7 ib;;’ 


0 




DiriDI -/NR Ui.lU 57 1)11-75 l’D-'.4U 


;'B4'B0 


1911,’ 7IB;,’ 










All:) M 1 Bi:,Fl 1 ANFOUFl I'AR'Ili 








MUit (1 (1 07;^ 


f. 


0 


I'FN-RFIFI, ,il6;,' IN -IMA , :,',5 - 1 N ■ 1, B DF -BFI 


;:'B4B0 


1 4(1 0 0 097 




4040- 074B 


7 


1 


FXIR I'B, HI) I'l K I'BF )'i: . Of,:" I'D- MIKN5 


;,'B4BI) 


4 04 (F'l) 940 




4 040 -0V"5'o 


7 


1 


i;'xnv- pr: b \) urn i'i.myc: ii»,> ■thknv; 

/ 


;,'B 41:10 


' 

■ 

‘ 



S(M> introduction to this section lor ordering int'oririution 
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Reference 

Designation 



A19 . 

AI9C1 
A)9Cy 
A 1 

AIVCA' 

AI9C',”, 

AIVC/,. 

A I 91', 7 
AIVC, lit 
A19C9 
A I. VC I 1) 

A 1 9C 1 1 
A 1 VC 1 

A 19 CIU 

aivcn;-' 

A19CU3 
A 1 VCR A 

Aivcini 

AIVC HA 
A) VCH7 
Al VCHI:I 

AIVC I 
A I VC 

Aivc:!; 

AIVC A 
AlVf'A 

Al vi:a 

A l VC 7 
A l VC H 
Al VCV 
Al vc:i II 

A 191 1 1 

AIVC n,', 
A 1 vr. 1 
Aivri A 

A19K1 

AlVl. 1 
Al VI.:' 
Al VI. S 

A 1 Vrtl' 1 



HP Part 
Number 



imsAS-AOiic':? 1 a 

IllAU-'HAAA 

II Will - II 1 A.5 
01 AO - 0.1 7 A 

II I AO ■,’1 AAA 
111 CIO- lie’ on 

. Ill II II II Cl 
0 1 CIO' iiciiin , 

II Hill- 17AA 

III CJIl- 17AA 
II 1 Cl 0 17AA 

111 BO 17.11 
111 HO ■ 17,11 



190 I 
I VII 1 
190 1 
1 VIII 
IVII I 



0 0 Ml 
II II Ml 

■ 0 050 
II II Ml 

■ 0 II Ml 



,19111 "II OMI 
1 VIII 0 050 
IVIH'-OOMI 

0 .1 AO" II 0 ,1 11 
ir.lAO "-0 IKICI 
0 .1 AO- II II A II 
ICIAO ■ II OMI 
ICIAO- 0 OAO 

o;iAii- II o;ici 

O.IAII" II 0.111 
0,1 A II- II II A II 
O.IAII- 00 AO 
0.1 AO 0 0 All 

05 A II 0 0 A II 
ir.lAII ■ II OAO 
II.IAH 0 0 A II 
0,lA0-0 OAO 

OAVII Oil Cl A 

V 1 All - O;.’ 1 II 
9 I AO - li;'! 1 0 

VI All HIM II 

OHCACi 0 011 10 



Al VUl 


II IM.V " II (I.MI 


A 1 914 ;.’ 


IU',0,5" 0I):,U;I 


A19C4',T 


IBIkT IIAl a 


A 1 9C4A 


1 l:l'.',i',T- 0 Il.TB 


Al VI4B 


IfIMT " II II, HI 


AT9C46 


lCI5;'i OAl A 


Al VHl 


II7B7" 0A65 


Al 9R;,' 


116 7H" CIH:.T3 


Al VR3 


II6VB-CIB3;5 


A19HA 


0690 ' Cii:i,:v:i 


AIVHli 


PI 0 0 - PII3V 


A 191)6 


0690 CICI 1 0 


A1VH7 


06VCI-BV0 II 


A19RB 


PI 0 0" PO. ,19 


AIVHV „ 


II 6 VO -,1TB II 9 


A 19111 0 


06VB" BB'.Vl 


AIVHIT 


(I6VB-BB1 1 


A1.9R1P 


0 69C1" CIB35 


A19R1,T 


II6VB " BCIP9 


A19R1A , 


PI 00 '• P039 


AlVHIli 


06VCI- B90P 


A19R16 


0 69IT'B9(11 


A1VH17 


;;'lll O '" PII39 


A19R1CI 


0 69C1 CIBVIT 


A19W1V 


069CI""BB99 


A19R;.,'I1 


, 069CI-316P 


aivh:.w' 


IIVi:>7 - (11 P'3 


A'lVRPP 


0757" 0123 


A1VHP3 


' , (16B'3" '1BMT 


AIVRPA 


069CP 3260 


A1VHP5 


069B-ITB3',:'. 



Qty 



Table 6'3. Replaceable Parts 
Description 



1 I YIO; IHMUCR ACiSEhl.O.'i' 

CAHAC I TIIH -f XO lOOIM" t-lllZ IKVDC CC..H 
CAf'AC'ITPH-CXl) ,1I3:ICIF 't-lllZ MIOUDC l’Cll.,y,K, 

CAPAr.no»~'Fxn ,a 7 i.ii -Hao-aoz ssyoc cch 

C A I' A C rn I H - F X I) 1 II II P F * 1117 . 1 K U I) C I C H 
CAPAI'.JMIR I'XI) BMICIO 107 , 1 IIVM.', lA 

CAPACI rriR- F XI) PMIUF * 107, I IIVI>C TA 
CAPACi rOR-CXI) IMIlUC *■ 107, 1 (iVDC TA 
CAPACnOH- F XI> IMIFI-1H7. MlVi'/C TA 
CAi'Mi:;;tTciiA-i-xi) i;iiiF>-io 7 . bovdc ta 
CAPAC ITHH ■ F'XI) 1 M IF' * - 1 117. PIIVDC TA 

CAPAC IITIH FXI) A,7CIC +■ 1117, MlVDC TA 
CAI'ACl TDK FXI) A , 7CIF ■* ■ 1 07. MIVJiC TA 

DiniH: 'BuncHiNr, ciiiv cmiiima bnb m:i-;5C. 
ni noi"' 1 , 10)1 rciii I'll;; Tiiiv poiima ;''nci i)ci-;if,i . 
i),ii:n>c "BUI rcHTNC ciiiv ;.?iumA sns ihj-'.1'.',i 
nioDi: -r,ui rciTiNi; emu piioha ;'nci i)i;|";iC) 

DTOIM: •BUrrCHlNC BOU CMIOHA CNB 1>0-3 ',:p 

iwcim: BUiTcmi'ii; emu ;,,MiiihA i'ni:; i>i:i-;v,,> 
iiiciiH, BuncHiNi;; emu soortA bnb do-ss 
1 ) 101 ) 1 "' BUI tt ch I' ll:; emu ;;oiiriA I’NCi i)ii-:i!;i 

I l■:,HM I NAI. -cmil) DPI ' TIIH PHIWP". -M l C 
're HM I KAI. "BT III) DMI.,'- lOH PHrCill "M I c 
TF'HMINAl. ' Brill) BP CC -F 1)1 HHU PHCBB-MrC 
II'HMIUAI -Cnill) BPCI. I DTHHIl Plin>B"MTC; 
tchm:inai -stud hpci -CDn-iHu PHCBCi 'hri;; 

TCHMl UAL' »T 1.11) DIM TOR PHCBi;' MTU 

ti;wm I NAI. - ccn.ii) dpi • tor phi: cpI ' M It;; 

1 CRM I NAI. '■ BI III) BPC I- - C DTHHIl PHFBB" MTC 
TFHMTNAI, ' C)T 1 .U) BPCI,. -I" DTUHLI PHI.'HB-Mri'; 

Tl' HM INAI." HTllI) BP CL" I 1 > I IIHI.I PHF BB- MT C 

rc:HMlNAI,.,"""BTl.lD BP CL~F DT IIHII PHF.BCl-MTB 
IT" HM I NAI ■ CiTHl) !',PC.I. "T DTHHIl PHF liB- MT'C; 
TCHMUIAI, "BTI.ID BPCI "FDTHHI.I PDF Cl B- MIC 
1 C HM I NAI. • BT I.ID C.PCI.. ■ F DT HHH PHI: BB" M M:; 

HFl AY"-H1,C.:d 1A MIOMA PMIUAC PAUDC-l'.UII 

rNDHCTCiH HF CH MI I) IIIIIHFI B7, , 1 6ADX , IIPBI.G 

.I.NDIICTTTH HF" l,',H -Ml, I> IIIOUIT B'7. , 1 A6DX , 3IP.T1. C 

INDI.ICTOH HI "III Mil) lOOl.lH B7, , I A6DX , ',M)W. C-; 

KHAClllT -HFAT SINK 



THANBIBIOH 
THANBIBTBH 
THANBTBTTTH 
IHANBIBTOH PNP 
IHANBIBTCIH PNP 



PNP B t TC)'-":iV PI)'=1U 1 T»M II II MITZ 
PNP BL Tll-;iV PDMU F l-MOIIMIIZ 
;'’NAAP;i Bl I IT- (>h PD'“;i5U 
BI TO" "',19 PI)'-1U F r“1 IIOHM/ 
Bl III", IV PD'MU FT- 1 II1IMII7. 



1’ NP 



IHANBIBTOH PNP ITNA AP'.l 51 TO /jA P1)-,1'.TW 



HI Bl BTOR 
HIBIBTOH 
in: BIB III H 
RFC) I IT TIT R 
HI BTBT OH' 



10 OK 17, 

I OK ,17. 
IIIK ,17. 
5 I( . 17 , . 
THMH ;,’lll< 



I P!;iW I 
1P5U I" 
1 :,"„-u I 
IB5U I 
B7. UU 



tt:;::-TI'* - Tim 
TC'-O *' 111 
ii::-(M-i II 
TC.'WW ■ III 
B I DC A I), I II 



T H N 



Hi; 3 ten OR ;i'v,7i( 
in: B I BT OH" THMH 
HECnBTTTR liBT , 611 
HLBTBTOH 1 B , ,1K 
HFB13T1TH 46, All 



Mfr 
Code 



RFBCBTITH P7 , Ail .17. .I'P.'.TU F TC-0'* -1B 

HFBIBTOH ',1,B;M( .17. ,1BBU F TC'"=0'*-1H 

HFBTBTOH "THMH PtIK 57., WU BTDI -AD.l UF THN 
HFBIBIOH :il,BI( ,17. ,TPBU F IC-Ot-IB 

HFBIBTI'IH i:5,AK ,17. . IPliU F T'(:;''-0* ' 1 0 

HFBIF.TOH '.T.C'BK ,17. ,1P1!.U I T F, ‘Ml ■*"• 1 0 

in::HiBroH 5i< ,i7. . iBSU f tC“0> hi 
HFBIBTOH POK .17. ,1PBU F TC'MI't -111 
RC'.BTBTIIH -T'HMH ;:,MH( 57, UU B IDF - AD, I Kl THN 

hi:.'b:i btoh abk . 1 7. , i pbu f t C'Mh '•' 1 5 



,17. ,i:;i5w f n;"=o*-'io 
.mil 57. WW CFIDF-AD,) 10 "THN 
,17. .W-n-'iU F TC.'«.0'*-10 
,17 ,1?5W F Ti:;‘‘‘ll'*-'10 
17, ,12SU F TC‘-0* -100 



HFBTBTOH '.TA , OK 17. ,1P!.1U F TC"''MI"* 100 

Ht:B,I.CIT(:iH 3A,BK 17, , 1P5U F H>0*-'11)0 
HCBTBTITH 1 , BM 57. , P5U 1C T VOO/H 1 0 0 

HK.BTBIBH A6AK 17, , 1P5U F TC'"-II* 100 

rf!:;;ibtoh IiK ,i7. ,i?5U f t(;;'MI"*-"10 



yee introduction to tins section for orderint,' information 
*ln(licates factory .selected vulue 



Mfr Part Number 




PIT A BO 


00565-60 OPP 


PH ABO 


0160 -3 A66 


PIT 400 


01 6 0-0 163 


2ITAB0 


0160-017A 


PCI ABO 


0160-3A66 


56PH9 


1MIDPP7X90 10C1P 


56PCI9 


150DPP7X9II1 OOP 


56 PIT V 


IMI DPP7X90 1 OOP 


56PB9 


150D'l 56X90 POOP 


56;.’B9 


1500 156X90 POOP 


5 APB 9 


1'51ID1 56XV0P:)HP 


MiPCIV 


IM) I>A75X9l)MUiP 


56P09 


1MIDA75X9(IMIDP 


PCI A cm 


1911 1-0 050 


PH ABO 


IVII 1-0050 


PCI ABO , 


IVO l-O 050 


PBACI 0 


1 VO 1- 0 051) 


PBABO 


tVOI" 11050 


PCIAIT 0 


1 VII 1- 0 OMI 


PBACm 


IVO 1 •0050 


PBABO 


1901-0050 


PBABO 


03AO ' 003B 


PBABO 


l)3A(MI 03B 


VITii’V 1 


01 1 -6009 0110 PIIV 


VBC'V 1 


on " 6009 1)0 0 POV 


9BP91 " 


Ori"6BOV 00(1 POV 


PBAOl) 


03AO-OII3B 


POACm 


03 AO "003H 


V0P91 


(iii"6cmv 0 011 ;.Miv 


VCIi.'Vt 


0 ll '6B0V 0 011 POV 


VOPVl 


oil 6B 1)9 0 00 POV 


9CI.,‘9I 


0)1 '6009 0 0 0 ;:mi9 


VOPVl 


111 1 -6009 0 00 POV 


9CIP91 


on "60119 0 0 0 PIIV 


VOPVl 


(111 6cmv 0 0 0 PIIV 


PilAllO 


0A9O "(ICICI A 


PBABO 


viA(i-ii;.’iii 


PCI "A cm 


VI AO - 0P1.0 


PCIAIT 0 


91 AO- OP 10 


PCI AH 0 


(II;I56''I 0011 1 1) 


; HI Aim 


1053 0031:1 


PIT Aim 


ICIMT 0 03C) 


0 A7 1 3 


;’N6AP3 


PCI ABO 


11:153 '0 030 


PBACI 0 


1053- 0 1)30 


(1 A 7 1.5 


PN6AP:1 


PA5A6 


LA " )/0"T O'" 1 003" C 


PBABO 


06VCI" BCI33 


PBACI 0 


06VH-CIO33 


PBABO 


0690" BCI35 


PBACI 0 


PI 0 ()■■PI)39 


PHI cm 


0690 BO 10 


I’BAB 0 


1)698-1:190 0 


PCI A cm 


PI 00 039 


PBABO 


II6VB'-CIB0V 


PCI A cm 


069CI'"OB31 


PBACI 0 


0690- BBl 1 


PBABO 


II6VCI " HB35 


PBABO 


1)69CIC,IHP9 


PBABO 


PI 0 0 • P'039 


PBABO 


l)69Cfll90P 


PBABO 


06VB'-H901 


PBAOl) 


PI 00-P039 


PBABO 


06VB-C.ltT9IJ 


PBACI 0 


06VB-CIBV9 


PA5A6 


CA '1/B " T O'" A6A:,'- 


PBABO 


1)757- 0 1 P'.T 


PBABO 


0757'" III 23 


0 1 1 P 1 


cm 855 


PBABO 


06VC;l-3P6l) 


. PBABO 


0 69B-0C135 
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Table 6-3. Replaceable Parts 



HP Part c 
Number d 



Description 



Mfr 

Code 



Mfr Part Number 



(X.V 0 - 

i)6vi:i-bh:mi 

0757 ■ 

0 757-- II a 70 
0 6VB '.^439 
i)i;iri-;34:'6 
(1691:1 -3431 

0757- 0465 
0 691:1- 0 0B3 

0 691:1 ■■3449 
B UI (I - 197B 

II690'- 0 0B3 

0 69B'3i;S6 
B UI (I 197B 
0690 ■ 0003 



0 69 O-^ 3 156 
Bill (I•■197B 
11690- 0(103 
H757- 11444 
B11I0 - 197B 

(1690- (1 003 
(1757 (1443 
BUI (I- 197B 
0 690 ■ (:i(:i33 
II690^,0033 

0690 ■11036 
11690 0036 
(1757- (I 44B 
11757 ■■■ IIB9II 

0 691':B 3439 

mil 1 ■ 3477 
31 (1 1 ■■ IB74 

1136(1 ■•• 11 077 

1 B51 ■ 0 6011 
1B51- (1 600 
1 B 5 I ■ 06(10 



1 B51 0611(1 
1B51'-06(I (I 
125 I ■060(1 
1B51- 06(1 (I 
1 B 51 ■( 16(1 (1 

IBM ■■■(1 60 II 

1 HB6 ■0B61 
10B6' 0B61 
U 1 B 6 '^ (IB 61 
I OB 6- (IB6I 
10 B 6 ^ (IB 61 

19 (IB - (I (IB 5 
1 9I1B^ ■3B1I3 
19 (IB- II 197 
1911 B^ 0197 



034 0 ■O 0 39 
0341B 0416 
1400 0073 
BIVO-0 11 03 
BBOO - (1 I (19 

BB6 0-0 (I (IB 
404(1 0740 
6(140-(IB39 



ROBlO IOIl 9I< .17. . tS5U F 1 CBUU ■■ 10 

lieaiOKlR UIK ,17. .1B.5UI' KBUIt 10 

RE' 01 (VI OH UIK ,17. , 1 BbW F TO’(H~1 II 
RESUVniR 14.4K ,17. . 125W I" TC'-O > ■ 1 (1 
HFOiBlOH 14.4K .17. , 1 BbU F TfB-IFt- 1 II 

REOIOTOR UIK 17, .1B5WI' T(',-ll> - 1 II 0 
NFBUVniR 6.19K 17 , 1 B5U F TO-IU^ 1 0 II 
REOIOTOR 170 17. , I BSU F Tl:BUI■^■■■■ 1(1 (1 
RI'IVUriCiR IIMI 17 B5U1 I'W TO'^UI-t- B 
RCOIHTIIR B'3,7 17, ,1B5W F IC.-'Ot 100 

REOIOTOR 1(1 (IK 17 .IBbWF lO-TF* - 1(1 II 
REOIOIOR 1.96K 17, , 1 B.5U F TO-IU -lOO 
<OU,'.ITr HE ICIAIM'O 60 OF EH) 

RFOIOTOR B0.7K 17. ,1B5U F TCBMl* 10(1 

R FT:)’ 101 DR -I R FIR BOK 107. UU 0:ii>F-61),l BII-'IRN 

'Ri::010TnR 1.96l( 17, ,1B0U F TO-IU 10 II 

(MIOIIT KE UIAOFD AOCIF'EN) 

REOIOTOR 17, OK 17, . 1 B5U F TOUU lllO 
RFOIOTOR-TRMR BIIK 1107 UU O'lOi: ■ AIKl Bll TRN 
RFOIOTOR 1.96K 17, , 1 B5W F TO'MI * ■ Ul (1 
(MU'.;in HE U.IAIIT I) 60 OPEN) 

REOIOTOR 14.7K 17, , 1 BOW E TO'UU UIO 
REOIOTOR-TRMR BIIK 107 WW 0U>E-61),1 BIT TRN 
RFOIOTOR 1.96K 17, , 1 BOW F TDUU-l 00 

RFOlOU'iR IB, IK 17 .IBOW F TO-IF* •• 1 0 (I 

RI’^OIOTIIR-IRMR BOK 107, WW 01I>E-60J BC -TRN 

RI3VI0I0R I.96K 17 ,1B5W F lIVMFt Ulll 

RFOIOTOR I IK 17 ,1B5W F TIVUF) 1(1(1 

REOl OTMR-TRMR BOK 1(17. WW 01i)E- 611,1 BIT TRN 

RI'':010T0R UIK ,17, , 1 BOW F TO'Ult Ill 

RFHIOrOR UIK ,17 , 1 BOW F TO'MU 10 

REOIOIOR 3,7K ,17. ,1B5W F T(',-(Ft 10 

RFO I 01 OR 3 , 7K , 1 7. , 1 BOW F I C-UF*' - 1 (I 

REOIOTOR UIK 17, ,IB5W F 'KTUF) ■• 10 (I 
HrOUUOR 6, 19K 17 . 1 BbW F 1 C-O-f'^ 1 0 II 
REOIOTOR 170 17 , 1 BbW F TC'.-O^t- 10 (I 

RI': 010T0R B5 17 BOW FW I CB-IFt - B 

!:1W'JT(,;I1 01 OIMU OUHHIN B6 100960 PI.', 

TFRHII'IAI.-OTIII) OC'.L-TIIR OWCU RM- MT O 
OONNEO nil'D^OOL OONl PIN 1 , 1 4^-MM ■■ HOC," 0/ B(,) 

CONNrr.TIlR-OCE CUNT PIN 1 . 1 4’ MM" HOC/ B'Z O'Q 

CONNI^.'C ICIR -OCL COMT P IN 1 , 1 4^ MM^ HOl/^ O'/ SO 

CONNECTOR- OOl.. CUNT PIN I , I 4- MM ■ HOC^ 0/ !U1 

CONNI CTOR-OCI.. CONI PIN 1 , 1 4-MM'’ HOC- 0/ BO 
CONNECT (IR'^OC^,!.. CUNT PIN 1 . 1 4^ MM- HOC ■ 0/ 00 

CONNECTOR ■BCl. CONT P IN 1 . 1 4■■MM- HOC ■■ 07 00 

CONNFCIOH-OCL l.DNT PIN 1 , 1 4- MM’^HOC - O'/ 00 
CONNECTOR “OCI,, Col'll PIN 1 , 1 4 ■ MM- HOC -O/ OO' 

t 

ci:iNNi:ci(:iR- oi'„i' coni pin i , 1 4'^ mm- hoc iv/ ou 

1C OP AMP l i:iW -NO.IOF 'l(T-99' PKC 
JC HP AMP LCiW.-NOlClF.', 'nT-99 PKC 
1C OP 6MP EOW-NOIOE 10-99 PKC 
1C OP AMP I.OW-N010I,': 'KT-99 PKC 
1C OP AMP l.OW NOlOF 10-99 PKC 

1)1 01)1 '-'/NR 1119 1, 7. DC) -Ob PD^^^IW I C'-^^-k , I167. 
l)llH>r--/NR 14,79 57 DO^ 3b PD ,',4W 
IUCI'iH: 7NR i:iB,b9 C,7 DO- 1 b PI),'1W TC= t , 1I0B7. 
DIODI -/NR OB, 09 07, DO-lb PDUW lC'»"t , (IOB7, 

619 Ml ('■'■I, 1:1. LANE 000 P6H10 

TCRM1N6I,, H03H1NC " TIT'I ONi MOCINTO IN 
INOIIl A'Cl'R- 'XB'IR lOF RM6' r UM 
PIN-WOU. , 06B- IN^ D.I6 , Bb - IN ■ I.C HI: -CO 
W60III.1ATK HI..CT., NMl . 4 ,11b IN- ID 
OCRFW' MAOIl 4 -4I1 , 431':) ■ 1 N - C C P6N- HD ■•PIF/ I 

NUl Hl X ■DHl/ C.OAM 4-411-lHD , (I6B- IN-TMK 
FXTR ' PC HD HEK Pill YC , (16B -HD THKNO 
1 UHRICANT^ CRFAOE OIL 



BO4O0 (1690-0034 

B0401I ()690-0033 

B040() (1690-0033 

aCI40(l ()69CI-OO30 

B 1:140 11 II690~B03II 

B.4b46 C 4-1 / 0-1(1 -111 (IB -F 

19701 MF4C1 /B- T(l- 61 91- F 

B45 46 C4- 170-UI-170R 1- 

BC!4r)() 1)011 ■•3476 

(13000 PMi:'bb '-l/0 •'ll) • B3R7 F 

;.',‘4546 C4-1 /O-l (1-1 ll(l'.5-F 

B4046 ('./(■- 1 /O-TO-196 1 ■F 

;M546 C4^ 1/0- T(1-B07B -F 

IIB660 3111 DP -BII3 

B4b46 C4 ■■1/H-TCI -1961-F 

B4546 C4 I/O-Tll -17C:IB ^1 

(1B66I) 30 KIP" B (1 3 

B4046 (;;4-1/0-T0-1961-F 



B4046 C4- 1 /O 'Tll- 147B ^ F 

l);,'.‘()60 301 (IP- B(F3 

B4546 C4- 1 /0-TCI-196E1- 

B4546 C4^ l/n-Tll ^lB1B r 

0B66(I 30UIP-BH3 

B4046 C;4"1/1T1(T^1961 F 

B40 46 C4-- 1/0-1 11-11 (IB■■■F 

IIB66I) 301 (IP ■Bl)3 

B.0401I (I690' 0033 

BCHClO 11691';)- 0033 

Bl';)40ll 11690-0036 

;;>04lll) ()6VCl-0036 

B4b46 C4 1/0-1 (1-1 ()()B-F 

197111 hi' 4C1 /(T T1I--61 91 ■■ I 

B4546 C4- l/O -KI - I70R F 

BO '4 no (101 1 - 3477 

B0400 3UI1-IB74 

B04(,)l) 1)361)- (1 1197 

,B040(I IBM ■■06(1(1 

B040I) IBbl liMK) 

B04CIO IBM (I (111 

BCl 4 01) lBbl"06()0 

B040I) IBM -(lOOO 

BtiUrill IBM ■•06 (10 

BO4O0 IBM •116(1(1 

B041;IO IBM (1 6 (10 

BO 40 II IBM -(16 (111 

BO 40(1 IBM ••0 6 no 

BO4CI0 10B6 0B61 

BCI4O0 UIBC,- 0B61 

B0400 10B6-OB61 

B0400 1DB6-(IB,61 

BCI4CKI lCIB/,1- (IB61 

B0400 19IIB ^ OOBb 

BO'lOO 19(bU3B(l3 

B0400 19IIB- (U97 

BO4O0 190B^0197 



BO4O0 0340 •0(1 39 

BI:I40I) 11340-0416 

BO 40 (I 1400 -0073 

BO 4 00 B1 90- (111 (13 

IIIIOOO ORDFR HY DEOCR IPT ION 

01)0110 ORDER HY DE OCR 1 PI I ON 
BO 400 40 4(1 ■■■(1/40 

(lb OB II IBO 



,So(* introduction to this section for orderin|4 information 
^Indicates factory sole(.‘ted value 



















Table 6-3. Replaceable Parts 



Reference 

Designation 


HP Part 
Number 


c 

D 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


a:'mi 


II (:i'aA9-b(Ki ra 




1 


II I AO AOOC'rtBl.Y 


y-BAB II 


(U13A9 -Ad II 15 




Aii’Dn 


II 1 Ad’ai:l79 


7 


A 


CAi’nuniD-'f-xi) ,1)1111 t-;;ii)7. iiiiivi)c: i'i;d 


;)ii'iii I) 


(llA()~aB79 




a;,'(ii:;? 


0 1 All- a 1:17 9 


7 


‘ 


CAi’AcrroD-cxo , 01111 ' 11 % io(ivi)i:: (:;i-r 


I’BABII 


01 A 0 -ari79 




a;-' lie; 3 


II ■) A II -aciy? 


■a 




CAi’Ac: noi) -i-xi) .(iiiii- t -yii'a loiiuw;: i:'.i;:r) 


;:’BAI1 II 


in A II -a 117 9 




A ;:!u (■;■*) 


II 'i.Aii-aavv 


7 




CAi’AC 1 mi) -i-xi) , 01111 - t -;)ii'/, ioiiboc (;;i;d 


;;.’BAiid 


1) 1 Ad-ail79 




A:;'.iu,;::i 


III A II- AIIUA 


B 


1 


CAi’Acrmi)- rxi) ,n.ir • -I’li'x ’iii’v/di;: la-i) 


;b;iaii ii 


in A II -A OB A 




a;.,'.()i;a 


II 1 nil- I7AA 




j:t 


cAi’AraTBD -rxi) Him-' t-i iiz ;.”ii’.ii>c i a 


;;,a;:’B9 


Hid in ’,iAX9 II ;.’(i n;,’ 




A:;'()C7 


d 111 II I7AA 






CAi’Aci mi) i-'/i) H., 1 , 11 -t • 1 11% ;-,’d’./vc ia 


HAKBV 


isiiDi :,',AX9();,’dii;;’ 




a;, M ica 


II 1 All- II : ;)7 




1 


CAi’AC rmi) ,-i-'xi; ini- i - diiz r.i-R 


I’BABII 


III Ad - in;;! 7 




a:’I)i:;9 


iiiHii" II ay A 


a 


1 


cAi’Acrmi) - 1 xi) 1 diir t -1 1)'/. ;;’ii’./i)i;; ta 


C.AMIV 


isuD'i iiAxviiT’iin;” 




a;.!iu:,r i 








Niii Aor,ir;,Ni;:o 








Aa DCaU'’" 
















a;,.’. (ICR : ’6 


19111 d II 'A II 


a 




iniiiH:' iiwrmi-iiMi; iiov ;.’(iiima dii- a'.:. 


;;’BAiiii 


19(1 1 'll II so 




;A;;.‘(U'I 


91 All ii;,)i d 


1 




iNmimiii) Di'-iH Mi o 11101)11 , ) AADx , anr;,i„i; 


I'.’iniid 


’>1 AO- ii:'’i 0 




Ai-Mii,.;',’ 


9 1 Ad- II;.-’ 1 II 


0 




mmir.iiiR di - ci-i - mid iikhih , iaadx . ao'ii.G 


;;,’iiABii 


- 9iaii-(i;mo 




AC’dUl 


m:i',i',;)- (i dll 1 


■ 


A 


iRANSiirmi) , 1 - n-T n- chan 'ii mbi/i:-; hi 


;;'B.ni ii 


1 b;;,:;-oob i 




ACMia;; 


H I '-/'a - II iii;i 1 


u 




rRANOlHTOI) ,1-m N-CHAN O MODI:; CD 


I’BABII 


HUTS - DOB 1 




Ay II a, 1 


iiiiva- II 1 ) 1,1 1 


H 




IRANHIlVmi) ,M-l- r N- CHAN 1) mudi: hi 


I'llABd 


1 B'.=,H - 0 0 H 1 




AI'.IIQ'I 


hi:.:/'.:.- I) in;i i 


1 




TRANH m il'll) .l-ri'I N -Cl-IAN D Ml'im," HI 


;;’BAiid 


1 b;';,';;,-(i obi 




Al’dQ'.v 


me. A- (IA77 


V 


1 


iRANiimmi) Ni’N ;.’m;.’;”;’;;’a hi m- m I’D^-iiiiiiMw 


IIA71 a 


;’N A 




Ai.Mi'qfi 


HI'.'.iA- I) A II A 


II 


\.t 


IRANI! mini) NI’N hi to- IB l’r,:-:,fiA()MU 


1,1(1 A 11 11 


11151 (I AO A 




a:’ II a 7 


III',, A OAIIA 


II 




IRAN',:. 1 n lOD NI’N HI TO- 1 B l’D')',AIINW 


T'lHBII 


1 n’„ ,A- OAIIA 




AC’iiari 


1 i’;)",)a- 0 0 07 


7 


1 


IDANHIHIBR I’NI-’ ;;’Na;:'!',’i 1 HI m-m RD:-,aAllMW 


iiAvra 


I’Na;,’:-,’,! 




Ayiiav 


IB), A - II A I) A 


II 




TDANHIilKlD NI’N HI lll-IB 1’ 1).: ,',A drlU 


;.’I1AI:I I) 


HI'.:, A "OAIIA 




a;:; (laid 


1 O' i',V- li II 0 1 


1 




IRANHIS IOI) ,l-n,r N -CHAN D MODI'- HI 


;:’.11ABI) 


IB’,:',';', 0(1 111 




Ayiian 


1 o',v,-v IK) in 


1 




IRANHIHini) ,1111 N- CHAN 1) MODI' HI 


Ml ‘HI 1) 


1 (V,','.:,-()IIB1 




ACMiaU! 


1 lilCA - 1) AHA 


d 




IRANI’IIHmi') NI’N HI 10-111 I’r,:'- aAllMU 


I’B'llId 


H15A IIAOA 




Ayiiaia 


III',, A- II (i;’;." 


1:1 


I 


IRANHIHIOD mi’N IVI lO-av 1’ I):: 7 d IIMUI 


117;;’ A a 


BlVIlAa 




AC'daH 


1 111:, A -IIADA 


d 




IRANOmmi) NI’N 111 TO 10 I’lV'-aAIIMW 


;;’Biiid 


IB51- OAIIA 




AiMiin 


IIA9B- ai a;-' 


II 


1 


DiHiHioi) AA.AR 17, ,i;;,”„,w 1 'ii::- in - 1 II II 


I’AH^A 


- CA - 1/il '1 I)"AAA;,’- 


1-' 


Ayiiiiy 


iiA‘.’i:i- ai Ad 


11 


17 


RiHiHiiiR ai ,Ai( rx, ,i;',”,',w i 'rc'Hit -iiid 


;;’A'.",oA 


i",A " )/i;i- 1 1) -a I a;’’ 


c 


Ayiiica 


iiAvri- ai Ad 


n 




DIHIHTBI) ai,/-l( 17 ,i;’:,u l IH-'-IM lllll 


I’AHOA 


CA- 1 / 11 -■Mi-aiA,-’ 


1 


a;. 'HIM 


IIA9B -ai AO 


U 




RCHIHIIII) a I , All \Z . ll.',:',iU 1- 'ic = llt IIIII 


I’AHA), 


CA'i /B- 1 1) -ai a;,” 


c 


a:.' dim 


1)7;, 7- DA a;-.' 


B 




DI'HIITmi) 11)11 1'7 .HI".',!! 1 Ii:': 1) • Kill 


;)'i:;,AA 


CA 1/11 1 ii- iiiii;’ 


T 


a:;.' (IK A 


d7;:’;7- IIAAl 


11 


a 


Di'.HiHmi) 11, iz r Tcnn iiiii 


'.■’AHA A 


CA I /H" 111 -B;’51 


T 


a:.'(ik7 


Il’OVa I) AAA 


1 


a’ 


DCBIHTOI) l;;’, IK HZ . i;,’V,U 1 Ti;::T)t- IIIII 


I’Al'MA 


CA 1/11- 1 II - i;.’i;-’ 


T 


AC'IIKH 


II A 911- -a 1 ';‘,A 


1? 


' 


Rl.limmi) 1A,7I< \X .ll.’HW 1- 'IC'MIt Idd 


;)A’,',iOA 


CA- l/ll- Vll"- lAV,.-’- 


I- 


a;j(ik'/ 


;,’i dll 197;;’ 


a 


■ 7 


DiHmn))) iDMR ;’di( lira ww hidi,:-, - ad,i :.’ii irn 


ii;,'AA d 


aiii OR ;,’(ia 




AIMIKld 


;;’idii- 197;,’ 


a 




DimmillD -TDMR I'llK Id'/, WU HIDC -ADI ;;.’d IRN 


(1,’AA II 


am III’ "Tioa 




AC III) 1 1 


i)A9i;i ai Ad 


B 




DlHlH'KiR ,11, All IX ,i;':',U 1 1 C'- d-i- I lid 


I’AHAA 


CA- 1/I1--I O' aiA;,’ 


1' 


a;, ’(IK 1 


IIA9l:l--aiAII ' 


D 




Di'imniR ;ii,Ai( \x. i- ii;;,nn - 1 iiii 


i;,’A",'tA 


CA -'MIT 'I O -aiA;.,’' 




a;'.’iii) la 


IIA9II aiA 1) 


H 




RiHi'-.iBD a I, All IX , 1 w r ti; ii » - 1 iio 


A A 


CA 1/11 "T()--aiA;.i 




a;'I(ii) i 0 


;'’i(i(i ■ 197;,’ 


a 




RlHIHmi) - TRMR IHiK 111'/. UU VilDC AD,! ;)1 IRN 


IB’AAl) 


aiiuii’ ;;’oa 




Ay III) ) ;; 


iiAVB- a; ’A II 






RI';HH:ilBI) AAAK 1'/, ,i;,”.,,W 1 1 C - II t -- I il d 


MHIH) 


IIAVB -a;-, 'All 




a::i(ik'i A 


Il7’a7 - IIAA”, 


A 




RlTimniR IdllK 1'/. ,K”,:,IJ 1- 10-nn - IlHI 


Bo'.'lAA 


CA -1/H-TII - Hloa 


r 


Ay III) ) 7 


iiAyB-ai;,,7 




1 1 


Ri:T,mili|) 19, All I'/, .K’HN 1 IC^' 10-11)1) 


;;’'ii',iiA 


CA- 'l/tl --T II- l')A,’ 


1' 


AC’ III) 111 


;,.’i(iii - 197;,,’ 


.1 




Rl;. HI Him) "-IDMR I’llK Id'/. WN H 1 DC AD.1 ;,.’l) CRN 


lll’AAl) 


an Hii’-'yira 




a;;,’iii)19 


IIAVB aiAll 






RCiimmi) ai ,ak ax .hthw i- icmi-i -- iiiii 


I’dliAA 


BA-i/ri'-i ii-aiAi’ 


1- 


a;:’(ii);:’() 


i) A9i';i ,? I ;:i)-, 






RI'.HIHmi) 1A.7K )'/. ,I1,’,;,',U r TO-II*- IIIO 


I’A'.iOA 


CA - I/IT-I II - 1 A7,-’ 


1 


a:? Ill);) 1 


IIAVB- 1 A II 


1,1 




DM! H, Till) ai.AK iX ,i;,"',,W T 1 C'' IH - -- 1 IHI 


;,’');.HA 


CA- 1/B- 1 1) ai a;,’ 


1 


a;:.’(ii);i;,’ 


I’liiii i9v;” 


a 




Rl: H Hl’IIIR -- TRMR ;.’dli 111”/, UW HIDI:-AD,1 '.’(l IRN 


lU’AAd 


am 111 ’ - ;.’oa 




a:; III);.) a 


IIA9B- a;.’ A II 






dm; i!.!oi) AAAi( IX. ,i;",,w r n;:ni *- i iiii 


;, '11111 d 


IIAVB- a;’ All 




a;).(iii;?'i 


l)7;-,7 - IIAA'.:i 


A 




RMimmi) iiHiK r/, i immm iiiii 


;”AHAA 


CA- i.m- rO' i ooa 


-1 


a;’iii);)',.i 


IIAVB ai;,7 


,1 




RMimmi) 19, All IX ,H”',:,U 1 TM MM- Idl) 


I’AHIA 


CA" l/ll-TO" 19),;,’- 


I 


a:.’ I ll);,’ A 


;'’IIKI 197',,) 


,1 




RI-.H lUlOR- TDMI) ;’l)l( HI'/. WN IIIDI.-AD.I ;;’ll IRN 


lll’AAII 


am 111 ’- iMia 




A;"iiRy7 


IIAVB ai A II ■ 


11 




i)M:i 1 !:,mi) ;vi ,Ai( IX ,i;;‘:;.w r i(;^--ii-t- iiiii 


yHiAA 


I. A- i/ii- 1 o -ai a;-’; 


T 


Ai:.’(ii);,iH 


iiAVB-araA 


1’ 




RI:.HI!imi) lA.VII 1'/, .IT’HW C ir,-dt'-ld(l 


I’AHAA 


CA l/ll-TII - 1 AVI’ 


I- 


a;'iir;,’9 


IIAVB ai AI) 


11 




RMimmi) ai.AK \x .ii’ow i Tc^Mn-iiid , 


;;’ 'IS A A 


CA 'i/B-M)' aiA;,’ 


1 


A. ’ll Ran 


III II 197;’ 


a 




RMi mull) 'IDMR ;;,’0K ni'/, ww hidt, -ad.i ;;'ii-trn 


II,’/, Ad 


am 01 ’- 1)0 a 




a;) III); VI 


IIAVB-- a;-’ Ad 


9 




Ri.n 1 Till) AAAK IX ,i.-’;.',w c ic^nit- nil) 


;-'Biiid 


IIAVIl-ai’AII 




a;,’(ii);u') 


1)7 ',’,7 I) A a; . 


A 




RMIHITIIK IIHIK IX .K.’HW I TO-H) t Hid 


1:’a;;',aa 


CA -l/ll-T 0 " HUM 


I 


A;?iii)a;a 


r/\:iV IIAA 1 


II 




DTHIHKID B,;>m< IX , Il’C.'W T ir;"-di-- lllO 


I’lSAA 


CA- i/B- 1 1) "ii;;,”,.i 


I-' 


a;:’(ii);m 


II AVI 1- nuy 


a 




RMimmi), 19. AK 1'/, .ii’tiw T ro'-in-" idii 


;.’a;;,aa 


CA- 1/11 -T 1) 19A;’- 


C 


a;) II Das 


;,,’ 1 II I) 1 97,’ 


,1 




DIHIHIOI)- iDMi) ;;;di( nr/, ww bum;,- ad, i .'.’o-'idn 


IH'.’AAd 


aiiHip- ;.)(ia 




a;? II I) a A 


;'M lid- ivy;;’ 


a 




DMUHTllI) - IDMI) -;;’lll( HI'/, WW HH>l-: -AD,l ;;’d - IDN 


dl-’AAll 


amoi’-iMra 




a;.’ II Da 7 


. (IA9B aiAl) 


B' 




DMHHTOD ai.AK IX , l I’l.-.U T 1C 0(-ll)d 


1” Alii A 


CA- i/B- T 0"ai a;-’- 


-1-' 


AC'IIDaO 


IIAVB- a 1 All 


B 




DMimmi) ai.Aii r/, ,i:,”i-,w i- TC-'-in -nid 


;’A','1AA 


CA -i/ii-'T 0 -aiA;) 


-I-' 


AC II Da 9 


iiAvi.i -ai Ad ' 


B 




DMHSIIID ai.AK IX ,i;.".',',W C TC.::- (It- 11)11 


I. ' 4 A (i 


CA 1/11- 1 0 -aw.;’- 


T 


a:,) II RAO 


;m dll- 197;;,’ 


a 




DMmiTOD-TDMI) ;H1I( HI/, WW HnH: -AD,l ;)d -TRN 


11,,'AAd 


amiii’ I’ira 




AC' III) A 1 


IIAVB- a;.,’ A II 


B 




DIBIHUID AAAK IX .H’HW C 'Vl:'-'l)'i -HH) 


T’lHIl 1) 


IIAVB- a;,’ A II 




a;.)Iira;;i 


1) 71-17 II AA:'.', 


H 




RMimTOR HKIK 1'/. , 1 T’liU 1 ' TO,.': 1) t HHI 


I’A'.-ilA 


Ca - i/o-T II - HI ira 


1 


AII’IIDAa 


1) 7 ; 17 -IIAAl 


B 




1 ) i; H 1 H I 01 ) B . ;;' 1 'iI( i x . i ?i;,w r tc ii -i i ii ii 


l-.’-'lHAA 


CA l/B-TO -'•Hl.-’m- 


■T' 


a:.) OR A A 


IIAVB - a Hi 7 


a 




RCBIIITIIR 19, AK 1'/. , U’HW C 'n,'.---di HU) 


;;.!AHAA 


CA i/n-Tii- 19 a;,’ 


-r 


AD (ID A 'a . 

' 


;’i II II- 197;,’ 


a 




DMHH'mR-I'RMR ;,:'dl< HI/ WW HIDI:',- AD, 1 ;,'() -IRN 


IH’AAO 


am III’-- 1)0 a 
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Reference 

Designation 



a;.' on ■I 6 

A;i’(ll<’A7 

a;;’IIK4B 

abiumv 

ABOHtiO 



ABOliVil 

AIMIHBK 

ABnKs:^ 

ABIIRIvA 



a;,' II in.'/ 6 

AlilflKBV 

a;,'iir','/I'I 

ABiiinv/’ 

AiniRAll 



A Bill* 61 

a:;.mir6:'.' 
a;;mir6.5 
a;:'iiu6a 
a;:’ 111165 



AinllU/A 

A,:.’IIH6V 

a;?(ir6B 

a;'' II 116 9 
a;,' (111 VI) 



ABllKVl 
AI'IIRV:;’ 
A nil II 7 5 
a;-.' (I ll 7 A 
a;? 1)11 7'^/ 



a;:' II II 7 6 

Ainiiiw 
A?IIR7I'I 
A;..’ OK 77 

a;'iiri:i o 



A poll i:ii 

a: ' ll 11 DP 
Apoiur.i 
APIIRI'IA 
APOIll'ID 



APIIR i:i6 
AP0RII7 
'APIIR Dll 
AP Oil 117 
API! 11 7 0 



A poll 71 
AP0R7P 
AP0I175 
APORVA 
A poll 75 



APIIR 76 
A;'MIR77 
API) II 71) 
AP0I177 
APIIR 1 0 0 



API) II I 0 1 

APOin OP 

APOIl 1 0 3 
A PORI II A 
APOIl 1,05 



APOIl 1 0 6 
APOIl I 07 
APOIl I OD 
APOIl 1 07 
APOIl 1 1 0 



a:,ioh 1 1 1 

APIIR I IP 
APOIl 1 1'3 
APOIl 1 I A 
APOIl 115 



APOR 1 1 6 
APOiri 17 



API) 1 1' 1 
APini'P 
AI.'OTR'.'i 
APOI I' A 
API! TP 5 



HP Part 
Number 



PIIIO - I77P 
0 67 1:1 ■".','5 16 II 
067B' 316 0 
067 l':T 3160 



PI 0 O ' 


197P , 


0 69T:)'-' 


3 POO 


1)757- 


0A65 


0 69IT"' 


3157 


l)7’.',/7- 


OAAA 


Pin O' 


197P 


P.l 0 0 - 


197P 


0757"' 


0A5T) 


0757 ' 


HAST) 


(I69U- 


3 1 6 11 


PI 0 0- 


197;,' 


1) 69D " 


:5P60 


117':, 7" 


0A//I'/ 


069TI ' 


■,5A50 


07',/7'" 


OAOl 


0691:1" 


31 57 


O' 57" 


0PI:l 0 


/ 69T1 ' 


:5 1 57 


1)6911' 


3PT/0 


0 7',:/7 ' 


0 A65 


0757 


'0A65 


P 1 0 0 ■ 


1739 


l)7T',7' 


DA '31:1 


0 757 " 


■0A61,/ 


071/7 


OAAP, 


0757 


" OAAP 


11 6 9 IT 


"3 A3 A 


1 0 1) 


-197P 


,1)757' 


-'OAAP 


0 69T) 


3157 


llT/911 


■■ 0 01)3 


0 69TT 


' 3 157 


0 6VD 


' 3P6 0 


0 757 


'" 0 A65 


071/ 7 


" DA 6 5 


P 1 0 0 


"1739 


0 71/7 


• 0A3D 


071','/ 


' 11 A 6 5 


071:/7 


'-OAAP 


0 71'/7 


OAAP 


0 69D 


"AO 37 


069TI 


1-3 1 57 


0 69T'! 


1 '3P6 0 


0 757 


•'0A65 


1)75/ 


0A65 



Pill 0 17:57 



075 7- 0A3B 
1)757 ■ I) A65 



0757- OAAP 



0 67 B" ,5 A ,5 A 



0 67B ' .5157 
067B- :5?60 



0757 0A6V:/ 
(I757- 0A65 



0757 0A:5B 
0757- 0A65 



0757-OAAP 
0 67B' '.5A;51 



D Q»v 



0757-0 PVO 
P I 0 0- 3TP3 
0757 ' I) API) 
0757 ■ 0A65 
0 671T -.SAAS 



0 6VB- ;5A5;5 
0 671T"BI:IP1 



1P51 ■■■ 060 0 
i'Pl'jl 0 60 0 
1P51- 0600‘ 
IPIVI' 0 60 0 
1P5) ■ 0 60 0 



Table 6-3. Replaceable Parts 



Description 



Rl'll I r>'I nil- 'IIIAII POK 107. BW I.IMr.' ■ ADT Pt)"IRN 

RI-liia'IBIl 31 ,6K 17, ,1P5W T TH-Ot' -1 0 0 

HCBTB'Tl'iW 31,611 iX ,1P5W 1" TC-'Ot 100 

linmiTBIl 3I,6I( 17, ,1P5U T IT.-IM-lOO 



HI 111 !■) rnil-'IllMR POK 107 WW B I IH" - Al),l PO- IllW 



Rl;,lll V/TBR A6AK 17, 
111 1.1 51 1 111 10 011 17, 
Rl';'.;'il ITIBH 17,6I( 17, 
in; DIB Mill IP, IK iX 
iinvi irinii - iRMR pok 



1P5U r' (I'.-ot 100 
1P5W T 'M' lM- mo 
,IP5U 1 Tl.',-Oi 100 

,iP5ij r ir:-ot ion 

107. UU D.IDT. -AD:I PO 



RMw/'.'MR - lllhll ; 
IIIMMMII 51, IK 
11 ri'; Din OR 51 ,ik 

lll.'.D DirOll 3 I ,611 
Rli I.D/Iliill-'IIIAR : 



107, uw Mim; 

.1P5U I' 

, iPl./W 1 n::-' 
,1P5W T M' 
1117 BU Ml 01 



■•A6,'I PII-'IRN 
(I > -10 0 
I) t ■ ■ ) 0 0 
0 I 10 II 

,-AO:i PI) Til B 



Rl’ liiunrill A6AK 17, ,1P5U T M-IH IOO 
in BDVlTiiU lOIlK I'l;, ,11.'5U T I ll- (I* ■ 1 00, 
in.BDTMR AI'D'PK 17, ,1P5W I' ll'-Oi 100 
RIBDTMR 100 IX ,IP5U I' 1 1:,- 1) * ■ 1 0 0 
Rl'DIBTOll 17,611 17, , I P5U I' Tr,-IH' 100 



Ri Bi b''((ir 1 K 1 7, , I ;'",iW I' I T- 0 1 ■ 1 on 

.nMISTBR 17, 6K 17 ,,IP5U I M-IH 100 

Rl'.l; I IVI nil A6AK 17 ,IP5U I' I IP 0 * • 1 0 II 

lirBlBTBIl lOOK 17, ,1P5W I 'M'llt lOO 

iniPIHTDIl lOIIK 17, ,1P5U T li; Ot-100 



RTBIBTIIH TRMIl Bli 107, WW BH)T-AO,l PO' IRN 
inn:; I BT nil 5, 1 IK i'7, ,ip5w t i c;- id.- i no 
lll.';i.l !,! MR’ to ok 17, ,1P5U T IC '-ID 100 
RliBU'i'n'iR lOK 17, ,1P',|W T T T, - 0 » ■ 1 0 (I 
in BMTBIl lOK 17, ,1P5W D M" ID" 100 



111. M I ITICiR 3A,I1 17 ,11'5W I II,' ID- 1110 
RTBI D'l BIl-THMIl POK 107, WW BlIH Ari.l pl| ■■ IRN 
iiPBi in (111 lOK 17, ,iP5w r n::"iD"ii)0 
Ill'inSTBll 17, 6K 17, ,1P5W I IC:'-' 0 * ■ I II 0 
iniilB'Mll l,76l( 17 ,lr’5W I U;"(D' 100 



RTBilBTBR 17, 6K 17, ,1P5W T U:;m*-100 
RliMIBMIl A6AK 17 , 1 P5W I TT,"0i"HIII 

RI'.MlBTnil 10 OK 17, ,1P5W I D:'- ID 100 

Ri: Ml li'/MR lOOK 17, ,iP',./W r ii:;/ O'l lOO 

Rl.BlBTBll-TRMR 5K. 107, WW BI 61; '-AI),1 POTRN 



RIIVIBTDll 5,1 IK 17, ,1PV/W I' 1 1'," ID ■■ 1 II 0 

in.BIBTBll lOOK, 17, ,IP5W I D','-ID 100 

RMiiinBR iiiK 17 ,iP',/W I' II,;"' ID " 1 on 
RIBIBTBII lOK 17, ,1P5U T 1 1", " IT* ■ 1 0 0 

,ri:b;dtmr a6,a i7 ,ip 5U i- ir.-O't loo 



|ll,'.B I B MR 17,6K 17, , 1 PB/U I' TI',-ID"100 
Rl'inB’Mll A6AK 17, , I P.'„-U T 11," ID 100 

Rri’TIBinil lOOK 17, ,1P5W I n",'"'0 1- 1 00 

in.TiDiTTiR 100K ,17, , I P5W I 'ir;""lD mo 

in; B 1 BT OR "TIlHr BK 107„ WW BUH—AI'),! PO IK'N 



in II I in 1 01 5 , 1 1 K 17. , I P5W T 'I o ■ i o o 
in:;'iiBMii lOOK 17, ,1P5W I '1 r,'"'0 1 - mo 
in BlBiroi 1 OK 17, , 1P5U I M" l)'» • mil 
in.^BlBIBR lOK 17, ,)P5W I' ir,’"'0 ■ HI 0 
RI B ) B 1 Till ,5A , Tl 1 7 , 1 PIM 1 1 1'" I' ' " ^ 



Ri'-.m m (.111 I7.6K 17, ,iP5w T 'in 'nit 100 
iniUlTMll A6AK 17 .IPT/W T IT "ID' 11)0 

RTBITITBR lOOK, 17, ,1P5W I TT;"'0t 100 

RTBIBITiR lOOK 17 , I P5W T 'U;"'0t 100 

RTBIBTBH "TIIHR 5K 107. WW !il)H:"AI)l PO ' IRN 



RIBIB'MII 5,I1K I't,; ,1PT/W I TT-'ID"I0II 
IIT.BIBTTIII lOOK 17, , 1 P5W T I r, " II i " I 0 0 
liniD'l'MIl IIIK. 17, ,1P5W T M'" li t' 1 00 
RT,TI.IBTT)R lOK 17, ,1P5W T TT',"' O t- 100 
RTT.TMTTiR P3.7 17 .IPT'/U T TT,;'"' lit - 1 0 0 



IIT IIUVMII 176K'17, ,1P5W T I T;« 0'I" 1 0 0 
RTBITVMII 5.6P 17. .1P5W T IC,",0't‘ 100 



Mfr 

Code 



RTB'IHTBR 6.1VK 17 , I P5W T M'/ni t -lOO ^ 
IllVBlBTTill Tllhll 500 1 07 D M I (R.; - AID )7"IRN 
RTBU'ITTIR 750 \X. ,1P5W T' I r, '"'ID- - 1 0 0 
HT.BM'MR 10IIK 17 ,1P5W T TC',- 0 i-l 0 1) 
REBIBTOll 3ATI T7 , 1 P5W T I T;'"'0't - 1 0 0 



i;BNhiT(",TT)ll'"llT,l. (MN'I R:IN 1 , 1 A- MH-T.iBC- TP7 5T4 

DTINNn'.TBH " BBT T.'.BMT P '1 N 1 , 1 A - MKI ■ HBB "B'/ BW 

T.OMNm'BIl'-BBl,. TIBNT PIN I , 1 A hM-MBT;- B'/ BI,) 

T:BNN)',BTT)R -.T1BI., bunt p in l , l A'-rth-BBT.;- u/ bu 

i;i:)NNi;:i::u')R"BT'/i, bunt pin ,i , ia- mM' bbB" b/ ,;.w 



OP 660 
PA5A6 
PA5A6 
PA5A6 
DP 660 ' 



PDA DO 
PA BA 6 
PA5A6 
p A5A6, 
OP 660 



DP 6 6 1) 
PA5A6 
PA5A6 
PA5A6 
OP 661) 



PD ADO 
A BA6 
PA5A6 
PA5A6 
PA 5 A 6 



PA5A6 
PA5A6 
PDABO 
, PA5A6 

pa:./ A 6 



0P66 0 
;,'A5A6 
;.’A5A6 
PA5A6 
PA5A6 



PAT/ A 6 
OP 66 0 
PAT/A 6 
;:iA5A6 
PA5A6 



PA5A6 
;:dai)I) 
PA5A6 
PA5A6 
OP 660 



PA;'/A6 
PA5A6 
PA5A6 
PA 5 A 6 
;’'A5A6 



PA5A6 
PB'At) 0 
PA5A6 
PA5A6 
I) P66I) 



PA5A6 

PA5A6 

;’A1,'/A6 

PA5A6 

PAl'/AI/ 



TM5A6 
PDAT) 0 
PA5A6 
;,M5A6 
l);’,660 



PA 5 A 6 
PA5A6 
PA5A6 
PA5A6 
031 /DTI 



.See introduction to this section for ordering information 
Indicates factory selected valui' 



Mfr Part Number 



3D1 OP 'P0;5 
B/>,'.|7B-TO""3)6P 
BA' l/i;i'- I 0 - 3)6P P 
BA' 1 /B"‘1 i>'"31 I 

3D I OP -P 0 3 



067t;l'"3P60 
CA - 1/1;)' TO" ) DOT T 
(,;/) ■ l/D'IO "I76P")' 
BA '1/B'"TII"'1P1:.' T 
3B1 0P'-P1I3 



17701 
DPI 11 
PA5A6 
PA5A6 
PA5AI,/ 



:,'A5A6 
PD A DO 



;;,D1 (IP- P0,5 
i;/( ' 1 / B 'TO " 51 1 T’ ■ I" 
BA" l/D-rO-BllP T 
T.'.A" 1 /IT- TO '31 6P '1‘ 
3D1 OP- PI) 3 



II67D' 3P60 
r,/)"l/D" 'I 0 "1111131 
CA 1/D - I 0 APPP "1^' 
i:,A' I/D' TO • 111 1 T 
BA" 1/D TO 19/.P T 



BA 1 /D I 0 ' mOl T 
CA 1 /DIO" I 76PT 
1)671:1- 3P 6 1) 

CA" l/IT-'I 0 1003 'I'' 



CA 1 /D" IT) ' I01T.5' T 



311 1 OP ' BOP 
CA 1 /IT" 'I 0 511 I 
CA ' l/B-TO " 1 003 -I' 
CA I /Tl" IT) "' loop 
CA I /TT- TO ' did;' 



BA" 1 /IT I O' ;5ARD T 
3DI0P P03 
BA" 1/11 TO "loop ' 1 
CA l/D"TO I76P T 
BA " I /IT M" 1V6 I T 



(,;a 1/D " I II" I7T.P T 
|)67T;I-3P6() 

BA I / D"'T O " I 0 03' T 
BA I/D' TO' 1110,3 T 
311 1 IIP 'BOP 



BA 1/D TO 
CA 1 / Tl '10 
CA I /IT I 0 
CA 1/B" T 0 



51 I I T 
111 1)3 • I 
lOOP I 
10 O;' " T 



I /D" TO A6R A T 
1/D TO" 176P-T 



CA 1/D TO" 
0 6VB- 3P6 0 
CA 1/I;T III 
BA 1 / D" TO 
3i;i I IIP "5 OP 



10 03 -T 
■mo,5 T 



I/D" I 0"51 1 



CA I/D' I 0 -100,5 I' 



BA" 1/H - 1 0 - 1II0P T 



CA 1/D- TO - I OOP-T 
B A - I /T;T I 0 ■ 3ART1 T 



CA l/D-'MI- 176P -T 
067B-.5P60 
CA 1/D--T0'1 003 1 
BA T/D- I I) - miT,5' I 
3TI1 0P-50P 



CA- 1/TT MI- I'D I 1 T 



(,;A ■ 1 /D - TO ■ 



1/D- 1 0 non;. 



CA l/H-'IO 



1 0 0 P- T 

1 (I- P3R7- I 



Ml' ACt/l;T TIT' 6191 " T 
a:M'",:/II1 

CA" 1/TI""T0"-7'„.T "T" 
CA-l/lT 'I0"100;5 T 
CA' 1/D" T 0 "-3ATIR "T- 



BA"'l /D- 10" 176':3 T' 
0 6VII" BDP'l 



PDAD 0 
PD ADO 
PDABO 
PDAIilO 
PDABO 



1 P51 " 0 6 0 1) 
1P51 - 060 II, 
1 P51 -06 0 0 
1PS1 --060 0 
1P51-0 6 0 0 













Table 6<3. Replaceable Parts 



Reference 

Designation 



HP Part c 
Number d 



Description 



A2()U1 
APOUS 
A? 01.16 
A;?UUV' 

a:?ouv 

Ai'ioun 1 
a;-.m)'jh:-.' 
a:;.'ovi?3 
a;,'ovh4 
a;:m)vr5 

a;;! 0VR6 
A;.:'ovtr/ 
a;..miurb 
a;„(omr 9 
AI’OBW i 0 

ABOuini 



llitH6 ■ II 0 9? 
1 B?6 -OIMA 

I BlUr-0 09;.' 

i9n:,',- 0 05:.! 
IVIBI'-'IIOAV 
19 0:.’-30 94 
■;ui9^ 
1V02- '.'109^ 

1 90;.!-;5094 
190;^"3139 
■i9o:?-;.'iOA9 
1 9 o;:> - :ii 049 
190:,!’- ;M)49 

19 0;?-05H1 



OAO.'S- 0 0 l '!6 
14 B 0 - 0 073 
:.! 190 - 0 0 07 
;.'36 0-01 13 
;;! 4 ?fl - 0 0 03 

4 0 ' 40 - 074 B 
4040-0756 
6960- 0079 






K: bp ArtP BP 1>UA1. TB -99 PliB 
:ic: 7B0 5 V HI.VLIR TB-3 

xc; BP AMP BP DI.IAI IB -99 PKB 

l)IBI)r-7NW 6.01V :?« DO -35 PT)».4W 

I)i:B,()r, ■■/l')R 3.4BV :'!7, DB-35 P1)'-,4U 

I>1:BDP-/N0 5,11V ?Z DB-35 PD--,4W 

DXBDi; ■7NR ',5,nv ?% I) 0-3 5 PD'=-- , 4U 

I)IBI)I- -/NR 5,11V n DB-35 P»«.4M 



DIBDI;:- /NR 5 ,J 1 V ^:!X DB -35 PD'- 
DXBDI'- 7 NR B,P 5 V 57 , DO 35 PD^ 
DIBDP-/NR 3 , 4 BV P 7 DB -35 PO-- 
D 1 BDI- - ' 7 NR 3 , 4 BV Zl DiX - 35 PI'^: 
DIBDi:,"/NR 3 , 4 BV P 7 ^!> 0-35 PD«: 



DIBDI. -/NR 6 , 19 V 57 DB -15 P 1 r:-^ 1 W U;=t, 0 P ;!7 

a:,'o mi bc.I: i. i.ank biib part a 

BUIH Nn.BN l ilB 0 , 19 ;:! Ill'll D ( 1 , 1561 - 1.1 
P:iN-RBI.I. ,II 6 ;'-:IN'-DIA ,;!' 5 - 1 N- I.B lIP-CII 
WASlir R -l.K 'INTI. I NB, 6 ,I 4 I -Ihl -Xl) 

BBRI-W- MA(,H 6 ' 3 ;- . PS- IN-I. B PAN- HD- PBV :i 
NIJ'r -Hl--X Dill. -CHAM 6 - 3 :.! -THD ,094 XN IIIK 

PXIR-PB HI) HI K .PBI.'yc: , 06 :.’ HD- (HIINB 
PXT.R -Pr, HD WHI PBI YB , 06 :! ■ HD ■ rHK.NB 
Pl.HB- IIBI.i:: HDR HI) l-BR , 1 117 0 - HBI P NYI, 



Mfr 

Code 



PB4B(I 
0 471 3 

PB 41311 

;;!(;)4130 

.■’B4B0 

PCHtBO 

;”B4B0 

PB4B0 

PB 4 1.1 II 
PH 41:10 
PB4B0 
PB4B0 
PCI 4 BO 

P 1 ;I 4 H 0 



PB 4 I:I 0 
PH 4 B 0 
PCI 41:10 
0 0 0 II I) 
0 0 0 II II 

PB4flO, 
PB 4 B 0 
PH 4 B 0 



Mfr Part Number 



ia: 36 -(io, 9 p 

MC:,78(I5C;|< 

i(:i;;! 6 --oo 9 P 

19 (IP -II 05 P 
19 (I P -3 049 
190 P ---3094 
190 P -3 0 94 
19 IIP - 3 094 

190 P -3094 
190 P --3139 
1 9 (I P- 3 1)4 9 
190 P --3049 
19 OP - 3 049 

190 P - (1551 



0403 -0 0 P 6 
1 41 ) 0-0 0 73 
PI 91 ) 00 07 

OR OCR HY m: SC'RlPT;i BN 
BRDIR BY DPHBRIPTXBN 

41 ) 40 - 0740 
40 40 -0756 
69611- 0 0 79 



introiUuition to this section for orclerinii informution 
*I.ritiicates factory selected value 























Reference 

Designation 



HP Part c Q. 
Number d r 



Table 6-3. Replaceable Parts 



Description 



Mfr 

Code 



Mfr Part Number 



Ali’lCrl 
A? 1 C ,5 

Arncn 

a;mc 5 

a:;mc 6 

Ayic? 

a:;,’ich 

A:riC 9 

AinCKl 

A? It: 11 
AHlClil 

a::' 1 1 ; 1 

AC'ICU 

AClClt;; 

Aim; I A : 
a;;' 1 (.;i 7 
Aim; IB 
a;;;i c; i v 

a;:.' 1 cu 1 

ABICHB 

a;:mch;i 

AIMCWA 

A;;!lCHt:i 

At'MCHA 

Aim; II 7 

AIM CRH 
a;:.’ ICRS’ 
AtriCHlO 

Al’lCR I I 
ABicHi;;i 
Al’lCR i ;5 
Al’, 1 CR 1,4 
AinCRtti 

a;:’ 1 CR 1 A 

Al' 1 CR 1 7 
ABl CRIB 
a; ’ 1 CR 1 9 
a;;’icr;”ii 

Al’lCRlM 

AlMCWl’;? 

a;?u;r;’iii 
ai’icr ;;’4 
a;:; 1 CRB 5 

Alt ICR BA 
Al’lCR B 7 
i ABICRBB 
Al’l CRB 9 
ABICRBO 

a;;.’ ICR , 51 
ABICR'.IB 
A.,'.’ 1 t;R ,51 
a;mcr ;54 
A;m:;R 3 B 

abicr;' 5 a 
a;;,’ ICR 157 
a;;’icr: 5 b 

Al’lCRt 59 
a;;; ICR 4 11 

Al.’lEl 

Aim:;;’ 

AlMf .;-5 

ABl 11 
Al.’ll.l.’ 

AB 1 1 . 3 

A 1 .MQ 1 ' 

a;.;’ 1 QB 
Ai.mict 
ABl U'’ 

Airnia 



l)05AS-A(ll on 



imiii-iv:5',s 
I1I80'1’74;5 
01 AO- 01 AH 
01 Ao-aim 
oiAo-o ms 

01 AO- I’BIH 
OlAO-0134 
01B0-0B91 
01 AO" BOS 5 
0180- 174,5 

0,1 A0-BBS4 
01BO-n;574 
0.1 BO- 037 4 
01 BO "0 197 
0 1 BO- 0 197 

01AO-21SO 
01 A 0-BBS4 
0 1 BO -1743 
0 IB 0 -B.141 



1 901 -0 050 
19111- 0 050 



1901-0 050 
190 1 0050 
1901 - 0 050 
1901-0050 
190 1-0 1)50 

1901-0 050 
190 1 -0050 
I')* 0 1 ■ 0 050 
1901-0050 
190 1--00',SO 

190 1 - 0 050 
19010 050 
1901 -OlKviO . 
1901 -0050 
1901 - 0 050 

1910 0 OlA 
1 9111 - 0 050 
1901 0 050 
190 1 -0050 
190 1 - 0 0 ISO 

1901- 0 050 
19 01-0 0 50 

19 01 0050 
1 901-0 050 

1901 - 0 0',50 
, 1901-0050 
1901-0050 
190 1 -0179 
1901-0179 

190 1 - 0 05 0 
1901-0050 
190 1 -0050 
1901-0050 
, 190 1-0050 

9 170-- 00BI9 
9170- 00B9 
. 9 1711-0 0;:-.’ 9 

9140- OBI I) 
9140 -O;’’ 10 
9140-0114 

1055 - oo;;mi 

U;1',‘j 4 - 04 04 
1B54- 0404 
lBl','14-0404 



9:ii)f(;) (100 n?i AB!5i:hiii..Y 

(BTANDARD) 

cAi’A(;;:riBR--F-yi) .;:’biif'>-io 7. t'-sBOf,: fa 
CA i’AirnciR -rxi) ,iiur + -io7, ,v,s’9m: ta 
CAF’AC: rTDR~F'XI) 6 331 IF -t-107. BOOUDC I’l.ll.Yl:;. 

CAB A(,; I TOR I- XI) . OllUF >-57, BOOUBC BBIYC, 
CAF’Ai:;i TOR- rxi) ixisooi’f t-i07, ;;’0 09i)c I’ni.Yc 

CAI’ACnTOR-F-Xl) lOOdl’F t -57, HOOUDC MFCA 
CABAC FTBR-F' XI) ;-’;.'’0F’F- -t -57, 30091>'C MIC A 
CABACITDR I'-XI) Ull-> -107. '35'91VC TA 
CABAC 'nOW--FXI) .OlIlF t-BO- ;,’0% lOOVDC I. I:;R 
CABAC ITOR -FXD . 1 lIF-t --1 07. 359DC TA 

CAI’AC:m)R--FXI) 7.5BF > ,:.-’5BF- 5009I)C C.CR 
CAI’ACITDR-FXD 10U0107, BOUDC TA 
CAB AC :F TOR -I- XI) I OUF-f-1 07, ;;’0'7i)C CA 
CABACI IBR -F-Xl) B, ,-;:’UI' t - - i ii7. ;:’liyi)C TA 
CABAC.ITBR - F- XI) . Bl'F » - 1 07 BOUDC TA 

CABACI IBR -1- XI) 3,'U-’I- f -57. ,300Ul)C MICA 

CABACrniR -FXI) 7,51’F -• .S'M-’l- 50;)'1I)C C E R 

T',ABAI.;l FBR-FXl) .IUI > -T0'/. :55','I)C TA 
C,AI-AC:nOR-FXl) ;A,3UF-t- 107, 50UDC FA 

I)r,i:il)l::-BW'tTCBFh)C BOU 'BOOMA BMB 1)0-35 

d;cdi) 1':: -BuuTc.i-iiNC bou ;;! 00 ma i-bb db-hs 

Diom-- -BunciirNi;; bob booma bno do -35 

D'l.ODF - BUirCllJhJU BOU BOOMA BNB DB- ,15 

DFBDI; ,--BWrn::HFNC BOV BOOMA BNO DO-35 

d:ioi)i:;- Bunci-ciK’i.i bov booma bnb do-;i5 

DFODF -BUnCI-UNC BOV BOOMA ;.1NB DO- IS 

DIBDl, - BWl TCFIJl'tt:-; BIIV BOOMA I’NS 1)0-35 

DIODC'-BWrrCHINC BOV BOOMA BMB 1)0-35 

■ D:UTi)I; - BWITCI-IINC BOV BOOMA BNB DB-35 

DIODI. --F-iUnCHINC BOV BOOMA BNB D(.)-35 

d:ibim: •BWiTcii.iK’i:; bov booma bnb dci -,35 

DiBDi;:--BwrFci-iTNC BOV ;:’ooma bnb db-hs 

I) uiDi: - !;.w!Tci-m')C bov booma bnb Dn -,15 

DIODI:'. -BUI, TCHINC BIIV BOOMA BNB' DB-35 

DlODi; - BUITCniK'C BOV 1,’OOMA ,BNB DC)-- 35 
DICIDI.,:- BUnClIINC Oi;iV booma bnb do-35 
DlODi:- BUrCCIIlNl-; bov booma, bnb ))CI-35 , , 
DIODI- -BUrCCHINC BOV BOOMA BNB 1)B '35'' 

DIODCi -BUrCCmNC BOV BOOMA BNB DO-35 

DICIDF' -CC 60V 60MA lOB 1)0 -7 
1)101)1; - BUnCIIINC BOV BOOMA BNB l>CI-'35 
DCC.ID 1 -: -BuricBiNi-; bov ;-’ooma bnb i)(.i-3;-,i 
D: mi)i':- BwncBiNc; iiiiv booma bnb i)b-35 

1)101)1: -HUITCI-UNB BOV BOOMA BNB DB-35 

I)ICH)I,- BWCmilNl-; BOV BOOMA BNB 1 ) 0- ,15 
DIODi;--BUl rC,'.):IINC BOV BOOMA BNB DB -35 
MCn A!Si'ilCNF-i) 

DCC.iDI- -BUICCHINC-'. BOV BOOMA l.-’NB DB-;V.:I 
1)1 CIDC -BUJ TCmi NB BOV l.’OOMA BNB DO- ,15 

iuc)ih::--bi)I'ichinc,'. bov booma bnb do-35 
Dici'Di- !-;unc;i-iiNC ciov booma ;’nb di;i-35 
DIODC -BUI CCHINC BOV BOOMA BNB l>B-3'':i 

DiB'or- BurcciiiNi.; ii.v soma vsiirci dh -7 

DICIDI -BUnCHINC, 1.5V SOMA 750BS DB-7 

DIllDi:, BWI TCHl NC; BIIV BOOMA I’NH DC)- 35 
D 1 C. 1 D 1 -, - HWITCHTNC BOV BOOMA IINB DO- 35 
DICIDI:, BUITCFITNC; BOV BOOMA tt’NB DC)--',15 
DIODI, -MUn'CiriNC BIIV BOOMA ;.'MB DCI- 35 
DICIDI- BUI TCIIINC BOV BOOMA ;,;’NB l)B-3',.i 

CCIRF -BIIICI-DINC DI'AI) . 

corf;- bhif-ldinc dcad 

CORF -CII-UTlCDINC DCAl) 

INDUCTOR RF CII-MI.D lOOCIH 57. , 1 66DX , 3H5I„C-1 

, INDI.ICTI.IR Rl- -CH -MI 1) iOOUH ',;I7, , 1 66DX . ',3B5I,C 

INDCICTBR R'F- 1,,II- MI D l OlHI 1 07 , , 1 66DX , 3B5I..C 

TRANSIBKIR .l-l'FT N CHAN F) MODF IC.I-IB SI 
NCir ADBICNFI) 

CRANBIBIOR NI’N B'.l TO -IB PD'»' 361 IMU 

n'lANBIBTFiR NON BI CCI-IB i’ 0 ™ 360 MU 

TRANBIBTCIR NI’N BI TCI- IB F’F)':', 360 MW 



;i’B400 



56BB9 
BB4B0 
BB4B II 
;.’B4B0 
;:,’B4H 0 

;:.'.B4B0 
BB4B 0 
56BB9 
B04B II 
56;:.’B9 

:;.'n4Bo 
56;;’,09 
',.S 6 ;:’B 9 
5 6;;’ 09 
56;i’l;19 

BB4B0 
:,'CI4B 0 
5 6;:’ 09 
5 6;,;'' 09 

BB4B0 
;,.'H4B0 
BB4B0 
BB4H 0 
BB4B0 

BI14B 1) 
BB 4 B 0 
BB4B 0 
Bit 40 0 
BCMB 0 

BB4B0 

;;’C)4B0 

;’,B4Hll 

,BB 4 B 0 

BB4B0 

;.’i:i4B I) 
BB4B0 
;,’B4II 0 
BB4B0 
BB4B 0 

2.B4O0 
I’CHB 0 
BCI4B0 

;;m:i4i;i o 

BC-I4B0 

.BH4B 0 
BB4B0 

BO 41:10 
BB4B 0 

;-’B4B0 
;’B4B0 
BB4C.UI 
;’B4B 0 
BB4B0 

BB4B0 
;i’B4llO 
;,’B4B 0 
BCI4O0 
;'’’CI4B 0 

BH4B0 

;’B4B0, 

BB4B0 

;,’B4B1) 

1,’BOBO 

;’B4B0 

BB4B0 

BB4B0 

BB4B0 

BH4B0 



0 B 565 -- 6 O 1 03 



150DBB4X9035AB 
OIBO --B743 
0160-0 1 63 
(1160 -BI 51 
0160-0155 . 

0160 -B BIB 

0160-0134 

150D1U5X9035AB 

0U0-B055 

150D104X9035AB 

016II-BB54 
150DI 06X90;,’ HUB 
15111)1 06X90;:’0HB 
150DBB5X90B0AB 
i5(id;';’5X9o;’!)a;:! 

0160 -B 150 
01 60- BBS 4 
1501)1 04X9l)35Al,',’ 
150D335X9050H:i 

190 1 -0 050 
I 90 1- 0 050 
190 1 - 0 05 0 
190 1- 0 05 0 
190 l.- O 050 

1901-0 050 
1901-0050 
1 901-0 050 
1901-0 050 
1901-0 050 

1901-0050 
1901-0 050 
190 1 -0 050 
190 1 -0050 
190 1 - 0 O', SO 

1901-0 050 
190 I 0 050 
1901-0050 
1901 OOtSO 
1 901-0 050 

191 0 -0016 
190 1- OOtSO 
1901 -OOtSO 
1 90 1-0 050 
190 1-0050 

1901 0050 
1901 0050 ■ 

190 1 -OOtSO 
1 0 1 - 0 050 

190 I, ■ 0 050 
191)1- 0 OtSO 
1901-0 050 
191)1- 0179 
1901 0179 

1 90 1-0 050 
1901-0 050 
1901-0050 
1901- 0 OtSO 
1 901-0 050 

V 170 - (to H9 
917 0-0 OB 9 
91711 -DOB 9 

9140-0;.,’10 
9140 OB 10 
9140-0 114 

IBtS’S-OOBO 

1B54- 0404 
IBS 4- 0404 
1 B5 4 •11404 



, See introduction to this section for orderint' information 
‘"Indicates factory selected value 







Reference 

Designation 



HP Part c |-v. 
Number o 



Table 6-3. Replaceable Parts 



Description 



Mfr 

Code 



Mfr Part Number 



fit') or 
A:riui;i 
A;;.^ 1 13V 
A 2 K 31 0 

A;->.it3n 

A2M312 

a;;.mqi'3 

A2K3H' 

a;;moi 3 

A,:.' 1 13 ) 6 
A 2 1131 
Al'.'lQUI 
a:,',', 1 q 1 V 
A2 113211 

A2 1 13 ;.' I 
A2 1 1322 
A 21 1323 
A21132') 
A2 11325 

A2 11326 
A2 11327 
A21 1321:1 
A2 1 132 V 
A2 11331) 

A21Q31 
A2 11332 
A2 11333 
a::’ 1 133'! 
A2 11335 

A 2 1 (336 
A2 1(337 
A2 1(3313 
' A2 1133V 
A2 1(340 

A2 1(341 
A2 1(342 
A2 1(343 
A2 1(344 
A21(34':i 

A2 1134/1 
A 2, 1(347 
A2 113413 
A2K3-IV 
A21131MI 

A2,113'3I 
A 2 1 1352 
A2 11353 
A 2 1 (354 
, A2K355 

A2 1 135/1 
A2 11357 
A21l31:i(l 
A 2 1 13'."iV 

A21I1 1 
A21H2 
A21 K3 
A21R4 
A21I15 

A21M/. 
A21ll,7 
A21 UI3 
A21 HV 
a:;,' 1 11 1 II 

A21I11 1 
A2KM 2 
A21IM3 
A21R14 
A 2 1 II 1 5 

A21I116 
A21llir 
a;..' 1 11 1 13 
A 2 1 ri 1 V 
A2 111 2(1 



Il'lANBlSTllIl NPN 131 Tl)- 113 r'O 

■rKANi'mrmi? npn ki, to- hi im> 

rHAN13ll3T(3ri NI'N ,!:!1 Til- 1 13 I’D 
Til AN!:) 113 1(311 NI'N Bl Til" 1(3 I’D 
rilANBIBilil'l NI’N B:1 1(3-113 I’D 



361IM13 
360HW 
36(1 MW 
36(1 MW 
3 60 MW 



1 13',/ 4 0 40 4 
1(3!. 4 ' 040 4 
)I1:V3 • 0 (I BO 
111',:. 3- II (1 0 7 
lH',:i 3 111)07 



TIIANBIB'KIII NI’N B 1 TIT ■1(3 I’D./'T/'/OMW 
IIIANBIBKIU ,)1I::T N-(.',IIAN IT’ MU DC;: I 0- 1 (3 Bl 
TI'lANBIBTllIl NI’N iU 1(3 113 PI)/r56()MW 
IIIANB IB HIIl NI’N Bl I (3 • 1 13 PI)'/ 36I)MW 
TIlANBTBlllll PNP 2N2V07A Bl IIT ll:) l’D-400MU 



lIlANBIimUl NI’N Bl 111 
1PANBTBTI3I1 3 Pin N-Cl 
TIIANBIBIIIII NI’N Bl 111 
1I1ANB1B113P NPN Bl 111 
II1AHBIBK3I1 NI’N Bl 111 



• 111 PI). '36(1 MW 
MAN 1)■■M()DT: 113-113 Bl 
1(3 l’D'-360MW 
•113 P '0-360 MW 
■1(3 l’D/ ,160MW 



TIIANBIBIIIII NPN Bl Tl)■■1(l P lT-3//()MW 
lIlAWBIBinil NPN Bl 113-1(3 l’Dr'.60MW 
TI/ANBTBII3U ,T I'i: i N;-r,llAN I) ■ M13DT Tl.l^ 111 Bl 
(KANSIB 11)11 NPN Bl T1T H:I l’l)/=360MW 
IKANBlB'mU NPN Bl TIT 1(3 PI)=:'36(IMW 



TIIANBl BTOIl NPN Bl I ()■■ 1 13 PIT 
IIIANB I BT 1311 NPN Bl Til 1(1, PI). 
IHANBIBTIIU NI’N Bl 1(T H3 PIT 
TRANBIBllIK NPN Bl TIT^ 1 13 PD^ 



3 /.II MW 
3 All MW 
360MW 
361) MW 



'I'PANBIBTIIK ,1 ITT N^ OMAN (T MI3I)T 1(1-113 Bl 



TPANBIBTCm NI’N Bl TI'T^ 1 1| I’D' 
TKANBI BTIIK NPN Bl I (3^ 1 13 I’D' 
TPANBIB1I3P NPN BT TIT I II PIT 
n/ANBTB'Ulll NPN Bl 1 IT 113 PIT 
TRANBIBIDU NPN Bl TIT 111 PD' 



3 60 MW 
36 II MW 
3 61) MW 
360 MW 
360 MW 



TKANBIBTIIK NI’N ST I II- I (3 PIT 360MW 
TKANBIBT131V ,1 ■FIT N BIIAN !>■ MOIII:. TO" 1 III Bl 
TKANBIB'U'il NPN Bl ■^I3■■■1I3 PI)"360MW 
ll/ANBTBT(3H NPN Bl TIT 1 13 l’D-3/.OMW 
IPAI'IBIBTIIO NPN Bl ll.T 1 13 I’D'' '.’.AIIMW 

II3ANBIBT13K NPN Bl T13^ 1 (I P))'T360MW 
TIIANBIBTliU NPN Bl IIT III PI>"'360MW 
n<ANBIB'(l.m ■.ITI.T DUAL N BIIAN !)■■ Mill)! Bl 
TI3ANBIBT13R PNP 2N32B 1 Bl I() -1I3 I’ O' '.lAllMU 
ir/ANBIB'ICIK PNP 2hl32',Tl Bl 111-113 PO'''360MW 

ll/ANBISn.lH PNI' 2N321.I Bl l(3■■■l(:l I’1)^3/.(II1W 
TKANSIBIIIP NPN Bl TIT 1(3 PD■-360MW 
IKANB'IBTOII NI'N Bl T IT- HI I’D'' 'T/.OMW 
THANBIBTIIK NPN Bl TIT^ IB PD"'36(IMW 

tuanbibi(ii( -,iit::t iuiai n^ b.iian d-miidi. bi 

Tl/ANBIBIIIR PNP 2N32!',1 Bl TIT- 1(1 PIT"360MW 
(l/ANBIBTIIR PNP PNTl’I'.l B( 111- III PDiT36l)l3W 
TIIANBIBTliU I’NP 2N32'31 Bl TO- 1(3 PD-.'360MW 
TIIANBI BTl'III NPN (il T(3■■l(3 PD'"360MW 
ri'IANBIBIllll NPN Bl TO' 1 13 )’D""360MW 

IIIANBIBII'.II NPN Bl ITT III l’D'"36(IMW 
1UANBISIOU PNP 2N2V07A Bl T(T-H3 l’I)"''40 OMW 
TIIANBI BllIU ,L TLT N-OIIAN IT MIIDL IIT III Bl 



2(34(30 
2134(3(1 
2(34(30 
2134(311 
2(34(3 1) 

2(34011 

21340 0 
213413(1 
2134(3 1) 
04713 

2134 It 0 
2II4I30 
2(34131) 
2134130 
213413 0 

2134(30 
2(34(3 0 
2134130 
2134(10 
2(34(3(l 

2(3411 II 
2(34110 
2114131) 
2114(30 
2134110 

2(34(30 
2R4I3 (1 
2(34130 
2(14131) 

I, ’13 4 13 II 

21341 III 
213 4(10 
2134(30 
2(34130 
2(34(31) 

2 13 4 no 

2(3413 0 
2114130 . 
047 1 ,3 
047f,i 

047 1 ,1 
21 1 4110 
;"l)4(l() 
21)4130 
2II41I0 

0 4'.’'i:i 
047) .3 
II471',1 
2(14110 
21 14 BO 

2(34(31) 

0 47 I '.I 
2034(11) 



111 


ANB 1 BTT1II 


.1 P 


T N 


-BIIAN 


I) 


MIIDP: 


iO-HT Bl 


2(34(30 


111. 


BIBinil 


;,’ 1 


, P.K 


I X 


. 1 21..W 


P 


1 C 


"()■(■ 


■ 10 0 


24546 


II i: 


B 1 B 1 (III 


;■’ 1 


, 5K 


tx 


, 125W 


1 


IB 


■" 0 ( 


1 0 0' 


2454/. 


III' 


11 1 (I'lllll 


;,’) 


, I '.K 


IX 


, H.’BW 


P 


3 B 


(I T 


■■ 1 (1 0 


;,’4546 


III:' 


B ,l!)(l')ll 


I 0 OK 


IX. . 


125W 1 




IB- 


0 » ■■■ 


1 II 0 


;'’4'546 


111: 


Bl (IT (III 


1. 1 


. IK 


1 


, I W 


1 


TB 


■"()■(■ 


■ 1 0 0 


24546 


IIP 


B 1 BHIII 


;h 


, !:.K 


1'/, 


, 1 l’/5W 


(■ 


T B 


= 0 ’ 


■ 1 0 0 


24546 


III:' 


B 1 BITIII 


:■’ 1 


. !'.K 


3 X ' 


, 1 25W 


1" 


IB 


"•"(T( 


-HID 


24546 


IIP 


B 1 ('■; I mi 


21 


, 5K 


iX 


, I 25U 


1 


IB 


"(H 


1 0 o! 


:,',’4546 


IIP 


Bl BIT III 


1 0 OK 


IX . 


I25W 1 




IB" 


0 (■■ 


Kill 


24546 


IIP 


Bl B I'll II 


5 , 


1 IK 


IX 


. 1 ;i5W 


1 


IT 


""(It 


-100 


24B.46 


III 


BTBTIlll 


1 , 


47K 


IX 


, 1 25 W 


P 


it: 


•"()■»■ 


■HI 0 


24546 


111 


BIB Tllll 


1 


, 5K 


IX 


, 1 w 


P 


I'B 


"HH 


■1(1 (1 


24546 


III 


Bl BIT I II 


21 


, !':.l( 


IX 


, ;25W 


P 


TB 


■■" 0 ■( 


- 1 0 0 


24546 


III 


B 1 B'TOII 


2 1 


,5K 


IX 


, 1 2;'.w 


P 


T B 


~ 0'( 


■HI 0 


24546 


III 


Bl BTIIII 


1 !) OK 


IX . 


125W 1 




1 IT" 


() ■( ■ 


HI 0 


24546 


IIP 


S T B i ll II 


1 , 


2 I K 


1Z 


, 12 5 W 


P 


T B 


="■()■( 


1 0 II 


24546 


UP 


11 1 B Hill 


4 , 


64K 


17. 


, 125W 


P 


T C 


-()■( 


Hill 


/ 24546 


IIP 


BiniTlII 


1 


, 5K 


IX 


, 1 25W 


P 


1 B 


■■HT’ 


1 1) 1) 


24546 


IIP 


BlBTdll 


:■’ 1 


, I 'TK 


IX 


, 1 25 W 


P 


T 1 


"■"(Tt 


1 0 (1 


24B46 


IIP 


B3BTT3II 


21 


. ’.'TK 


IX 


, 125W 


P' 


IT,' 


"-O't 


1 0 0 


;'.’4546 



1(354-0404 
1(154-0404 
1(354-1140 4 
1 (354-0404 
11.154-0 4114 

,t(354-(l40 4 
1 (35B~(I(I20 
1(354 ■ 0404 
1 (354- 04 0 4 
2N2V07A 



I (354 - 0 4 0 4 
t( 355-0 020 
1 (354-114114' 
1(354-0404 
1 (354-04 04 



1(354 ■1140 4 
1 1354'0 4(I4 
11355- 0020 
I (154-T)4(I4 
11354 04114 

I 1354- II 4 1)4 
1(I54" 04114 
1 1154- 11404 
HI '.'Hi -0404 
I (355- (1 0211 

I (354 ■04114 
I (354-0 41)4 
1(354 -(1404 
I (IT' 4- 0 40 4 
1(15 4' (1404 

1(354 '040 4 
1 (355 ■0020 
I 135 4- II 4 1)4 
HI54' 1)404 
II3'54' 0404 ■■ 

11:I54'(I40 4 
I 1)54- 0404 
1 (355' 01)50 
2l3:i251 
2N,T251 

BNMBBl 
1 1)54" 1140 4 
1 (15 4- II 4 0 4 
1(354- 040 4 
H35:-'r0()5() 

2N,3251 
2N;12!.1 . 

2N.3251 
1(354 0 404 
1111. '.4 ■■040 4 

I 135 4- II 4 0 4 
2N2V07A 
( (355-0020 
1 l)5!i- (1 020 

i.;4 I /IT 3 0- 215;,’ r 
i;4 1/lT I IT ;'152 c 
(14 ■ 1/11 -TIT 2152 1' 
l';4 1/U- T O ■■ 1 OIM -T 
L4- 1/I3' I'll' Sill’ ( 



t;4 -1/IT TO ■;.’ 152 ■■!■ 
P,4 ' l/IT I ()■■■;’ 152' T 
(M'l/n-T ()■■ 2152( 
l'.4" 1 /()■■ TO lOll,'’! ■ I 
l',;4' l/IT T0 ■ 51 1 L ( 

t;4- I/IT I'IT-UVI ( 
i;4 ■■ 1/11-TO - 2152-I- 
r,4" l/(T I (T-2r,’.2 T 
(;;4- 1/13-T 0■■■2152■■T 
r.4 " 1 /11- T II ■ iiio;'v ( 

(',:4' l/(T'l(T 121 t "( 
(,:4' 1/lT' I O ' 4641 r 
IM" 1/(T T'1)-2I52 I- 
114' '1/(T-T0 ';?152-T 
i::4 " 1/11-T O ' 2152 " (' 
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Table 6 3. Replaceable Parts 



Reference 

Designation 


HP Part 
Number 


C 

D 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


1 

a:i’ir;;i 


07S7- i)4Al:i 


1 




REBIBtOR 10 OK 17. , 


il'5W 1- T(,;■••U1 1-100 


04546 


DV-l/lT'-TO-l IKT3- T 


a;>ir:?i;' 


(l6?(:)“3U'i4 


H 


1 


RIMIIBTOR 4,;ii:'K 17 


, i;:.'5U T TDM) ■» -100 


04546 


C4-1 /H-TII--4001 •T 


aI'Urr;'; 


n7a7-(l447 


H 


1 


IVIMMBTBR 16.1'IK 17 


, li:'5W T TDMTI-IOII 


;:,'4546 


I:',4-1/B--T1T^ 16.00'-)' 


a;?ir:.m 


(I7!57- (119? 


3 




RlllimiTOR IM.5K 17 


. IHl'/U T TOMM-lOO 


. l'.'4f/46 


r '»•■ l/O-KI-Oll-'/O'-lM 


A;,ni!;?;’i 


t)7’,::(7-() 1?? 


3 




RESIBTDR IM.5K 17 


, IT'lVU T rDM)'t-1()0 


04546 


t:;4 ^ 1 /b-t 0 ■0,150 -t 


Ar'lHRA 


(I7:V7-(1 1 ?9 


3 




RIMMimiR IM ,5K 17 


,1 ;■,",;/« r iD=(i-» - 10(1 


;:'4'.'I46 


c,4^-i /(^-T()■■■o^,/;,■,'■■■T' 


a:;’ir;!7 


(l7S7-()46a 


11 




RIMMimiR lOOK 17 , 


1H5W T 'I'DMD-IOO 


04546 


C4 -1/B -TO ■ 111 l)3--r 


AR'linu:! 


(I7U7- 0 44;:' 


? 


? 


RIMMB'IIIR 10K '17 ,1 


1','/U T ID-MI ■)■- 100 


04546 


04- 1 /O'- T IT-I IIIIO T ' 


a;.',' in;'? 


()s?(;)' :ai6i:,' 


0 


1 


REBlimiR 46.4K 17 


, 1;,:'5U T TCI'MTC-1 1)0 


04546 


(,;4-1/0--TO-4640-F 


AIM n:ui 


()7':;i7 - 0 1 ?? 


3 




RIMmiTl'IR IM.5K 17 


, 1H5U T Ii;,- ITt ’ TOO 


04546 


T.4--1 /H-TII - :M5I.,' -T 


AIMICCl 


«7'7I7-(1 1?? 


3 


y ‘ 


RRIMBTUR IM.IIK 17 


, i;:'5u t TD-ui-t-i 0 0 ' 


04546 


(:;4- i/i:t-t o ■;:'15i:' -i- 


a;mk.i;,’ 


1)71:7 ■■ 1)1?? 


3 




RI-!)TI:il()R 1'),5I( 17 


, i;:",I'IU t 'Id.mm-i do 


04546 


04^ 1 /TvT it OIT/O ■ T 


AIMIC.C’i 


ll757MI4Ar'i 


D 




RKimiTBR KIIIK 17 . 


i;;".'/W r ii.T=T)t loo 


;:'4!;/46 


(.:i4 -170- TO -11) II 3- T 


a;mr;h 


iiA?(:i"imiB 


n 


1 


Rl-lin III DR l'3,7K 17 


, ii:'5w t ictmi ) 10 0 


04 1/4 6 


C4 I/IT-TO-037;',’ ^ T 


a;mh;is 


II 71'i7' 1)47(1 


3 


1 


RlilBIBIBR lAHK 17 , 


ii:"5w T 'n;'=MH-i(io 


04546 


C4- 17B--T 0-1 603-1- 


Airin.'Ui 


()7'.'i7-ll 1?? 


3 




RCHISI'I'IR l'1.5l< 17 


, 1i:'5U T ID-'RH'MOO 


04546 


04 ■ 1 /B-TO- or,:/;:'- I' 


a:.miki7 


n7'.V(7-- 0 1 ?? 


3 




RIMUBTBR ;il,5K 17 


, 1H5W T n:;n(T(-ioo 


04546 


(:;4'-i/(T-To--;.M'.:iO ’ t 


Ali'll'CMil 


l)A?i;i“,A1 ?4 


B 


3 


RI-'iriimiR I'OK ,1157 


, 1;,":'/W r ID-'(T* -l:/0 


031:100 


i'ht::/!.'/- I /IT- TO" 00 0 O ' (.; 


a:.mr.i? 


()7ri7- (I46',"i 


6 




RIlUilBniR 10 OK 17 , 


ll,.'5W T 1DMH Illtl 


04546 


(;‘,4- l/B-1 (T--1 003 - T 


a;mr4(i 


i)A?i;i- ;a41’i;v 


;•' 


1 


RI HIIl'iriR l?6K 17 , 


1I;",/W T TCT-ITt. ^ 10 0 


04546 


04' 1 /IT- TO - 1963 '1 


a:mimi 


, 07'"/ 7 ■ 0 4;:';:' 


!:/ 


11 


RBB I H'IBR ?0? 17 , 1 R5U f TCI- 0 t ■- 1 1| (| 


04546 


C',4-i/i:t-t o-'?o?r - t 


a;mr4:;’ 


Il6?lil- 0 ob;:/ 


0 


, 3 


Rf B rimiR 11. 61 K 17 


, 1H5W T IDMI’t ’ 1 III) 


04 '.,14 6 


04- -1 /o--'i o -:.'6n - I- 


a;mr4:i 


(i7S7-(I4r;:,' 


5 




RRIVIBIBR ?0? 17 .1 


?','iW T IDMM 10 0 


04546 


(.;4-1/B - I 0 ■9II9R - T 


A:MR44' 


07'.;'/7" 0i:'7? 


0 




ri::bibm:)r 3,i6K i7 


, 1H5U T TD- (Tt - 1 O') 


04546 


04- 1 /H"r0--3t61 ■ T 


A:MR4',:i , 


(I7'j;i7- 0 '.30 


3 




RRBIimiR 5,11l( 17 


. Ti:",:/W I" TD-0 *■■ 1 00 


04546 


I:;4--- 1/B-T 0-51 1 1 ---T 


a;,’1 R4A 


•07',:/7-01?? 


3 




RUSIBIBR ;i1,5K 17 


, ii:'5W T ti;t^ti^(>^ i on 


04'.i46 


04- )/(T- r0--01',./0 T 


a:,mr4v 


()7':i7’-l);'.'B() 


3 


, 3 


RIMUHTBR IK 17 ,1R5W ^■.,Il:5Mi* 100. ,'i 


04546 


C4- 1/11-T0--1 (III 1 -F 


A;.'lR4lil 


0 7!/7' 0444 


1 


;:' 


RCBIimiR 111, IK 17 


, 1I'5U y TD-Bl.t-'1 (III 


04546 


04 -1/B- TO -101 O F 


a;mr4v 


06Vi;i ■OOB'A 


(1 




ri:::b iBTCiR i'M6Ik 17 


, 1I'.'5W T: 1D--0^*-1 0 0 


04546 


04- -1 /B-TO -06 11 -r 


AiMIUUI 


07',:/ 7' 0 1 ?? . 


3 




RKBIBTBR 1' 1 .5K 17 


, III'BU T IDM) »^ -lOO 


04546 


04 ■ I /l:l-TII - or,/i,' -1 


a;.mr;:u 


0757 ■■ 1) 1 ?? 


3 




R IM1 1 WHIR 1M.5K 17 


, 1T",/W I" rDMH -TOO 


04546 


(:;4--i/it-t(t- oii/;' -f 


A:.MR5'.:! 

a;.' 1 r;:k1 


0 7':/701?? 


3 




Nin AillVIRNI'M) 
RIMIIWIBR IM.SK 17 


, )i:'5W r TDMH KIO 


04546 


04 1 / 11 - 10 -oi - 1 - 


AIMHI'M 


07 1/7 -01?? 


3 




RhlVimriR IM.5K 17 


, IM/W I (CTMI-t-lOO 


;,'4',':/46 


04 ■ 1/IT 'I it-oiim:'- F 


AIMR'iU 


IM DO- ■3054 


6 


11 


RlvHlS'inR -TRMR 50K 


107 r, B IDT..- A 0.1 17-1RN 


OOl 1 1 


4 31' 5 (13 


a;m R'.'iA 


07'.:/7 - 0 1?? 


3 




RriMBIOR IM.IIK 17 


, 1I;", /U T TC.'M) ( ■■ ■1 0 0 


, 04':/46 


04- 1/B-I'(I-,M50-F' 


a;mr'.'i7 


l)7r/7' 01?? 


3 




RBB'lBIClR HI ,5K .17 


, li:",:/U T TDMI-i -10 0 


■;:,'4T/46 


(;4- 1/B" T 0 ■■ ;')','/I'-f 


Al'IlUiB 


I'll) O-HORA 


4 


'\S 

t . 


RirBUrillR-TRHR 100K 


1(17 T; BIDI-AD.I 17-1RN 


II O' 1 11 ' 


431' 1 04 


a;’ iR'.iV 


07!'i7-(ri?? . 


:,A 




RIMilH'IDR IM.5K 17 


. );:,'5W T TDMM-100 


04546 


(:;4 -i/tt- io--i:'i',''/0-T' 


a;’ 1 RM) 


0757 ■•() 1?? 


,A 




RI'IMinOR I'l.WK 17 


,1;.",;/U 1 ICl'MD-lOO 


04 546 


04- 1/IT- I 0 ■0150 -F 


a;:’ir/ii 


0757' 0 1 ?? 


3 




RlMMWrilR M.5K 17 


.IHSU T I'CTMI) 100 


;.'4546 


r,4" 1/lT-TIT- IMII/O -F ' 


. ai’ira;.' 


0757 0 1 ?? 


3 




RMMBIOR IM.5K 17' 


, 1 T'5W T 'ID' 0 t -1 00 


04 546 


04- 1/11" T 0-01 5I.’-"F 


a;mra.'; 


(1757-0 1?? 


3 




RnilHIBR IM ,5K 17 


, ll,'5W T Ti:i‘M) t-1 (III 


0.4546 


Df-l/B-TO-IMl/O-r 


a:!1IO.i4 


0A?B' 0 OB'.'/ 


0 




RiwiimiR ;:,'.61!( i7 


, ll;'5W T TDM) > -l III) 


04 546 


04 - 1/B" I 0--06D1-F 


a;mr/v;> 


07',;/7~ 0 1 ?? 


',1 




RB'.illilBR i:'.l,5K 17 


,|I'.'5W T IC-Ot-- 1 (III 


04546 


l,;4" 1/0- TO IM',/;' -F ’ 


AIMtOiA 


07','/7’ 111?? 


3 




RLBUlHlR M.'./K 17 


, i;:i5w t. iD- o t.^ ioo 


04'./(t6 


(,;4 i/B-i 0 ■ :.'i,"/;' F 


a;mra7 


(I6?B-77?4 


□ 


1 


RIMilWIBR llIK ,;:'57 


,i;:i5U t' idmh - iiio 


l?70l 


Mi- 4D1/I:i- rO" 1 IIOO--T.; 


Ali’IRAIil 


0757 - 0 441" 


H 




RIMiHlTIIR 10K 17 ,1 


05 W T IDMIi KIO 


0 4546 


04- -1 /l:l- I 0 -1(101' F 


a;,mrav 


(I6?(;l-:51 51.' 


i:i 


1 


Rl'.'.H WHIR 3,4BK 17 


,1;:.",'/U T TD-Ot 100 


04546 


r,4-1 /B-TIT- 341)1 -F , 


a;,' in 71) 


0V',:/7-l)l?? 






ri:h:i ii'iiiR im.I/K 17 


,i;",/W t 1 t-M) t- 100 


04546 


04 1/IT FO -OII:'/;.' - F 


a;,'ir7i 


IMOII ■30?4 


n 




in: BIWIBR ■ I RhIR 10 OK 


107 i:i BIDi;^ AI),I 17 -TRN 


(10 1 1 T 


431' 104 


a;,' I H'7;.' 


0A?B-755'3 


1 


1 


RriMimiR 33, 6K , !,p7 


.ll'BW T TCBMIl I/O 


197II1 


Ml- 41,1 I '/B" l O" ,1360 1) 


AiMR'/.l 


0757- 0 1 ?? 


3 




RIMIIBTBR M.5K 17 


.H.'T/U T TCTMli-lOO 


r'4546 


i::4- 1/B- TO ■■;:.' I'/O-i- 


A:MR74 


IM 0 II ■ 30!/ 4 


6 




RMMirmR- IRMR 50K 


107 (.; BIDT- AIKI 17 IRN 


lll.'.'l 1 1 


4 30 5 (13 


AI.MRVU 


0A?B A1 0? 


1 


i 


RiuriwiBR iB.i'K 


7 ,1i:i5U 1- TDMI t- 1110 


00 401) 


1I6VB-6I0? 


a;'ir7a 


07 ',(7 111?? 


.1 




RI'.Bl'miR l'l,5K 17 


,i;:.",’/W t 'it'.tmi i - 10 0 


04546 


i:;4- 1/B-i 0 015;:'- F 


AIM 1(77 


IMI) ()■ ;.'I:I5() 


II 


1 


RI BlWrOR ■ IRHR 1 OK 


107 WW B IDT -ad.! HO TRN 


II 066 11 


3'B 1 (ll'-l 1)3 


a;mr7ii 


0A?B 6533 




1 


Ri-BiirroR ii:'.i:/K ,17 


, 10 50 I TCi-o t- -: , :5 


0U4B 1) 


l)6?IT 6533 


A.,MR7? 


071/7 • 01?? 


3 




RRMWIOR ;,M. 5K 17 


,H.",:/W T TD'MH-100 


04546 


t,; 4- 1/11-TO -M50 - r 


a;:'i Rill) 


1) I?? 


3 




RI:B IBTCIR l'1,5K 17 


, lOl/W 1 ICI'MI t -lOO 


04546 


04 1 /IT 1'.T-015i:' F 


AI.MRIII 


0757- 1)4 411 


? 




RTIHIBlBR lOK 17 ,1 


;■",■/W I ir.Mit-lOO 


04 546 


(:;4-i/i:i--T o-i o (i o-F 


AiMRii;;' 


(l71/7^ OH BO , 


■,A 




RnilB'IBR IK 17 ,1;.",/W T It; ■"()■* 100 


0 4546 


C4 1 /II- '1 0" 10 01 - F 


A. Mini;'. 


(1757 1)4411 


? 




RTBIBII'IR 10K 17 ,1 


i:",'/W T TD■ 0■^■■100 




r,4- 1/IT TO - 10IIO-F 


AIMRII 4 


06?l:i' '3447 , 


4 


',1 


RI.B1BIMR 4;:'i:' 17 ,1 


05W T 1D. li t. 10 0 


04I'/4(/ 


04-' 1 /IT rO- 400R--T 


AIM R no 


1I71V7- 04 41:' 


'V 




RTBIBIOR lOK 17 ,1 


05 V) T TDMI t- lOll 


04'546 


TI4-- l/lT-rO-IOlil' - F 


AIM Rill A 


(I6?B 01)10) 


'/' 


1 


lUMTIBIOR i:',15K 17 


,105W T TDMHr lOll 


04546 


04"- 1 /TI-T0-;.'151 f 


AI-'1R1I7 


0 6?B- '3447 


4 




RTBIBl'DR 4r'i:' 17 ,1 


05W T Hl'MIt 100 


045 46 


i:4 - 1/TT TO ^OOR - r 


AIMIUli:) 


0757 ■ 0444 


I 




RIMTIBTOR ll.'.IK 17 


, lOI/W I TDMTt 100 


04546 


,4- 1 /IT-TO - IIMI:' ",r 


' AIMRII" 


0 6?B 0 1)03 


B 


;:' 


RTBIBIOR l,?6K 17 


, loi/w T rn-o t -1 0 0 


04 "1 4 6 


|■,;4■ 1/B" TCI- 1961 T 


ARIR?'/ 


06?B ■■■() OB 3 


II 




RTiriB'IBR 1,?6K 17 


,1,'",:/W T TD-' II I ’ 1(10 


04'.:, 46 


(:4 "1/IT-'M) -1?()1- T 


AU1RV1 


06?11 -3156 




. 1 


RTBIBIOR 14,711 17 


,105W T Td'mH 100 


04 5’ 4 6 


(14 -1/B- TO -1470 -F 


AIM R VII 


1110 0 •;1B',;/1 


? 


) 


RI;B 1 BIOR-TRMR l.'K 107 WW B1 ,OT-Al),l IIO-'IRN 


l)066() 


■,;U)1 01' ■o(i;,' 


AIMR9.A 


069B-405','/ 


M 


1 


RTBIBIOR IK .l'57 , 1H5W T . (I'O'I)') 100 


1)301:11:1 


T'MT','/',:T-1/1:I-'10-10IIT-1; 


AIMR?4 


0757- 01?? 


3 




RTBIB'IBR i:'1,5K 17, 


, 10',/W T 'ID-TIt-KIO 


04',/ 4 6 


l,:4-l/B---1 II- 0150 T- 


AiMR'C,:, , 


06?i:i-BB60 




1 


RTBIBIOR 7.5HK , 057 , 1 llll'iW T TCI-MH^ - 1 0 0 

^ 


OB 4 1:1 1) 


06V1T-TIB60 



,S(M' introduction to this i^cction tor onlcrini,f information 
‘♦■rndicatc.s factory sclet'tcd valiu' 
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Table S-3. Replaceable Parts 



Reference 

Designation 



HP Part 
Number 



D Qty 



Description 



Mfr 

Code 



Mfr Part Number 



A21R96 

a;;*ir97 

A:51R9B 

Ai;nR99 

ASIRKIO 

AllllRlOl 

A21R102 

a:.mrio;^ 

A21R1 114 
A I'M RIOS 

A21R106 
A21Rt07 
A21R10B 
A:;nRio 9 
A21R1 10 

Al’MRin 
A21R1 12 
AI.'!lRli;'5 
A21R114 
AKIRIIS 

A21R1 16 
a;;mrii7 
A21RtlB 
a:;mrii9 
A21R120 

A21R121 

A21R122 

A21R123 

A21R124 

A21H125 

A21R126 
A2.1R 127 
A21R12B 
A21R12V 
A21R130 

a;:!iri'3i 



Al'llTPl 
A 21 TP 2 
A;,MTP 3 
A 21 IP 4 
A 21 TP 5 

A 21 TP 6 

A 21 TP 7 

A 21 TPB 



’ A 2 iyRl 
A 219 R 2 
A 2 iyR ':5 
A 2 . 1 VR 4 



!•' 9 FJ“i;it;i 69 
07 ;''' 7-0199 
0757-0199 
069 B-BB 73 
0757-0199 

0757-0199 

069 B-BB 72 

0757-0199 

0757-0199 

0698 -BB 70 

0757-0442 
0757-0442 
(I 69 B -3447 
0757-0442 
0757 -OBI 7 

0757-0279 
0757-0442 
0757-0440 
069 B -6721 
069 B" 44 B 2 . 

0757-0416 
0757 - 02 B 0 
069 B -3440 
0757-0394 
069 B -3440 



0360-0 077 
t 2 V;ll -0600 
125 I " 060 0 

1 B 26-0092 

1902-0 025 
1902-0064 
1902-3171 
1902 - 31 B 2 



14 l;t 0~0 073 
4040-0749 
4040 -0750 



RESIBTBR 2 . 15 K , 257 . , 125 U F M,':“l )+-100 
RESIBniR 21 . 5 K 17 , 125 U F T 00»~100 
RESIBTOR 21 . 5 K 17 , 1 25 U)' F 'K ::'=’0 t - 1 00 
RESISTOR 232 .257 125 W F 'K>( 1*--100 

RESISTOR 21 . 5 K 17 . 125 U F TC:>’ 0 +-in 0 

RF-BIBIUR 21 . 5 K 17 , 125 U F TOO * -100 
RESIBTOR 532 ,257 . 1 25 U F TOO •*•-. 1(10 
RI:'B:r.BTOR 21 , 5 I< 17 , 125 U F TtT^'O *"-l 00 
RESISTOR 21 . 5 K 17 . 1 25 W F Il.;= 0+-100 
WFGTBTBR 2 , 1 43 K , 257 ,. 125 U F TC-Of-lOO 



204 BO 
I 4546 



RESISTOR 10 K 17 , 125 W F TC' 
REBIBTBR lOK 17 , 125 U F TCF 
RFBIBTBR 422 17 , 1 25 U F T(F 
RF.BTB'rOR lOK 17 , 125 W F TP, 



0 *-100 
0*-100 
0 *-l (! 0 
0 *--l 00 



resistor 750 17 , 5 W F Ti::«ll-t -10 0 

PEBIBTBR 3 , 16 I< 17 , 125 W F TI:FM )*--100 
RESISTOR lOK 17 , . 125 W F 'tOM) >-l 0 0 

RESISTOR 7 . 5 K 17 , 125 U F ' 112 = 0 * 100 

REBIBTBR 19 K 17 ,, 125 W F T i: 2 - IF* - 25 
RE:GlfiTi;iR 17 , 4 K 17 , 125 U F TOO* 100 

REBIBTBR 511 17 ,12514 F lO'-O* 1 ( 11 ) 

RESIBTOR IK 17 , 125 U F TI 2 » 3 F *-100 
RESIBTOR 196 17 . 125 W F TO- IF*- 100 
R EG I STB R 51,1 17 .12514 F I P-O * -1 00 
REGIBTBR 196 17 . 1 25 U F 1 ( 2=0 *-1 0 0 

■RESISTOR 196 17 , 125 UF IP-O*- 1 00 
REBIBTBR 21 . 5 K 17 ,I 25 W F 1 ( 2 = 0 *-100 
REBIBTBR 464 K 17 , 125 W F TP'Ml *- 1 0 (I 

REBIBTBR 464 K 17 , 125 U F K 2 - 0 '* 1 ( 11 ) 

RFBIBTBR 20 K ,257 , 1 ':' 5 U F T( 2 =(F *-50 

REBIBTBR 40 K ,257 , 125 U F TO'(F*- 1 (IO 
REGIBTBR 20 K ,257 . 1 . 25 W F T 12 = 0 * -50 

R E 8 1 S T 0 R 1 (I (IK 1 7 , 1 2 5 14 F I ( 2 == 0 ■* 10 0 • 

REBIBTBR lOOK 17 , 125 W F TP--*(F* ■■ 1 00 

RKHIBTBR 220 K 17 ,12514 F TP - 0 * ■• 1 (1 0 

RESISTOR 21 . 5 K 17 .12514 F TP ='0 *••■ 1 1)0 

BUT TPM -BE BPDT BUliHTN 2 A 1209 Ar, PP 

PONNEPTBR -BBI PONT PIN 1 . 1 4 -MH-BBi:',-BZ SI) 
PBNNEPTDR-BPI. PBI 4 I PIN 1 , 1 4 - MM- HBC-BZ B() 
CONNECTOR -SGE CONT PIN 1 , I 4 -MM- TiBP-BZ 80 
CONNECT OR-SCI PONT PIN 1 . 14 -MM--BSC- HZ F.I) 
PONNEPTBR -BBI., PI'INT PIN 1 , 1 4 -MM-IiBP- BZ B(,l 

IERMINAI., -BniI) BC,I. ■IBH BUBf RM-MI T. 
CONNECTOR-- SCI.. CON 1 PIN 1 , 1 4 -MI'l -HBP-BZ 80 
CONNECTOR -SCL CONT PIN 1 , 1 4 - MM- HBP-BZ BO 

IP Bl* AMP BP DUAI 10-99 PKB 

DHIDE-ZNH 109 57 I>CI -35 PI)=, 4 I 4 1 ( 2 ="* . 0 (i 7 
I>I 0 I)E- 2 NR 7,59 57 lXT -35 PO>". 4 U |i;==* , 057 
DIODE -ZNR 119 57 DB -35 PD" . 4 U TO-* . 062 % 
DIBDE- 7 NR 12,19 57 Dll - 35 PD'=, 4 U 

API MIBPFU ANEOIJB PARIS’ 

PlN-RBLl , 062 -IN- DIA , 25 ■■ IN-I.P BIF-BB 




EXTR-PB II D ItRN PBI'.P 
EXTR-PB PD RED PBI.YB 



, 062 PD--IFIKNB 
, 0 62 - PD-THKNB 



24546 

2 B 4 B 0 

24546 

24546 

24546 

24546 

204(30 

24546 

24546 

24546 

2 B 4 B 0 

03 HBB 

:,.'4546 
24546 
2 4546 
24546 
24546 

24546 
24546 
2 B 4110 
21340 0 
(KM 1 13 13 

19701 

030138 

24546 

24546 

24546 

24546 

204130 

20400 
20413 0 
204130 
21340 1 ) 
20400 

:.’840 0 
204130 
2 B 40 I) 



204110 
20 400 
2 H 4 B (1 
20400 



20400 
213413 0 
20400 



0690-8069 

P4-1/B-T0-2152-F 

C4- 1/8-1 0-21 52- F 

0698-BB73 

P4-- 1ZB-I0-2152-F 

B4- l/B-TO-2152 -F 
()69B-B072 
B4-1/8-T0 -2152-F 
C4-1/0- TO -2152-F 
06VB-BB70 

C: 4' I/O- I (1-1002-F 
B4 - 1/13-TO-lO 02-F 
C4- 1/8-T 0-422R-F 
B 4 - 1 Z 8 -T 0 - 1002 - F 
O'Z 57-001 7 

B4-1/8-T0-3161-F 
C4 1/13 T 0 - 1 002-F 
P4-1/8-T0-750 I ■ F 
0698-6721 

PMF 55 - 1 /I 3 -T 0 - 1742 -F 

P4-1/0-TO -51 1 R-F 
P4 -l/B-TO -10 (I I -F 
C4 - 1/0-TO-196R r 
(;',4-l/8-T0 -SIR l -F 
C4- 1/B-KI-196R F 

C 4- 1/13 -TO -196 R-F 
C4-1Z8-T0- 2152-F 
0690-3260 
(I6V8-3260 

PMF55-1/0-T2-2II 112-C 

MF41,: 1/0-T 0-41102 C 
PMF55-1/O-T2-20 (12- B 
C4-1/S-T0-1 (I (13-F 
(;4 - l/B-TO - I (I (13 -F 
i;4 ■■ 1/B-- 1 0-22(i;'i-F 

(; 4 -l/l 3 -T 1 I -2152 - F 

:M 0 1 - 1274 

1251 •06011 
1251- 06110 
1251 -060(1 
12','.= 1- I) 61) 0 
1 251 ■■ (1600 

II361F0 1)77 
1251 - 060 0 
1251- 060 0 

1026 ■(1092 

1 902-0 025 
1902-0064 
1902-3171 
1902-3102 



14130-0073 

41140-0749 

4040-0750 



See introduction to this .section for orderini{ information 
♦Indicates factory .selected value 














Table 6-3. Replaceable Parts 



Reference 

Designation 


HP Part 
Number 


c 

0 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


All' l (OPT 002) 


1181365-6(1 (CI'A 


r~" 

8 


1 


UIIICCI ftCnilMHI.Y - 


78 ABO 


1I85(,5-60()7A 


a:mci 


II I 80” 77(7.. 


3 


- 1 


((.18 11 (IN 0(17) 

cAi'ACi roR- rxi) .3,M,ii:'t-i07. icivoc ia 


5671-19 


1 501)3, 1AX90'3",,A7 




(1180 77 A 3 


□ 


1 


CAOAcnuR - 1 ' VO , 1 nil-' * - 1 (iz 35 '.m)c: ia 


78 All II 


0 180-774,1 




1I160-- 11163 


H 


1 


CAI’ACI Ii;iR I V 1) ,033111 ^ -107. ICMIUDC l-’DI YC 


70AB0 


01 f. 0-01 63 


a;imca 


11160-7151 


H 


1 


CAI-’AC nCIR-l-VO ,01181 * 7II09DC 081 Yl,-, 


78AH0 


II 16 0 7151 


Ar;!ir:;'i 


016(1-11155 


6 




CAl'AI.; 1 IDR - rvl) 3,'MIOI'I- > IIIZ I'llOUDC 801 Yl:, 


7 BAH 0 


(I Did- II i:',5 




0160-7718 


H 


1 


CAf’AC j 18R -OVO 101)001' * (>7, 3009IH., Mil, A 


78 All 0 


II 160- 7718 


A);’ II'. 7 


01 6 11 -013 A 


H 


1 


CAOAC 1 TOR- 1' VI) ;’;Mior • - 5z miiivoc mii a 


78AB0 


0 1 (,0- 0 1 ,3 A 


AlillCB 


018(1-0791 


H 


1 


CAOACnClR-l-Vn 1 l ,0 h - 1 OZ 35U0I,; IA 


5/, 7 89 


15001 05X90 35A7 


ask: 7 


01 6 0-7 055 


Bl 


1 


CA0AC11IIR--TVI) .1)1111- -till) I'llZ 10090C Cl R 


;’BA8I) 


0 160 :’1)5'-1 


a:,';icio 


0180 1703 


Q 


1 


CAOACl T8R -I- XO ,1 CM- -107. 3“0.)0C (A 


5C,;,M:19 


151101 0AX90 35A:’ 


A? 1 c: 1 1 


0 1 6(1- 77 5 A 


0 




CAOACnilR- OVD 7.501-' • ,0’1- 5II0VOC l.l R 


I’BAl.i 1) 


0 160 ;'’75A 


a;;.' 1 c 1 ?. 


01 HO -037 A 


3 


•) 


CAOACITUIM'XO 1081 t 107 7l8)OC lA 


',7,78V 


1501; 1 n6X9o;'(in;> 


a;? 1 c; 1 


0 180 -03 7 A 


3 




CAOAC ,n DIM VI) iiiin i -107. mu.'Di;; ia 


56789 


I'.iDOl 06K90;-.’(IIi;.' 


Al'MCl A 


(llH(l-fll97 


8 




CAOACl I 80 -1 XI) 7, 781 t -1 (17. 70Vt)C IA 


5C,;>89 


i5i)I);’;.''5X9ii7(ia7 


a:;' I (■; i is 


OHIO - 0197 


8 




CAOAC n HR -I' VI) 7.:’I,IM 107. 7080c: (A 


'.,i6:.'ll9 


K':,ilIll:’,’',-iX9(i;-’0A7 


a;.-mci6 


0160 '7150 


r, 

.7 


1 


CAOACnOR -0X0 '3',"1 t 5'X. 30081)C M 1 (.',A 


78 All 0 


'*(11 60 71', (1 


a:.-'ici7 


0 160 - 775 A 


(1 




CAOACl rilR I'VI) 7,501' * O’l 5II091)C CI R 


C’BAHO 


0W,ll -7;”., A 


Alim; in 


190 1-0(150 


3 


30 


1)1008 -ClUl'mUNC 808 70 (IMA 7N5 I)8 - 3Ci 


78 A 8 II 


19141-0050 


A:nt;n:'.’ 


190 1 -II 050 


3 




0.1 81)8 !iW,l ICII I NC-; 808 700MA 7N8 0('l- ',',5 


I'BAHO 


19 01 ('ll I, II 


a;.i'icii3 


1901 0 05(1 


3 




1) 1 81)8 - cun Cl 1 INI'-; 808 700MA 7N0 08-35 


I’CIACHI 


(90 1 'Il0’„,0 


a;;'i r.RA 


19(11- 0050 


3 




1)181)8- CUrrCHlNC-; II08 ;,M)(IMiA 7N8, Dll- 35 


C’BAHO 


|9(|1, IK) 1,0 


A;;>.u:ie=/ 


1901-0 050 


3 




Oll'lOO - SUncilINC 1108 ;’I)()MA 7N8 1)8 3’5 


78 A 8 II 


190 1-0(15(1 


a;.'>)i.;r/:. 


1 901 0 050 


3 




0181)1' - own cii INI'; iiiiv ;>oiima cI'C-, do - 35 


:"8A80 


(9111- 0I)'.,(I 


Aii'icri? 


1901 -0050 


3 




0101)1: -CiUI ICII INC 808 IMlllMA 7N0, 00-35 


:’8A80 


190 1- 0(150 


a;.'k;;hh 


1901- 0 050 


3 




0,1 1101 814 I'lCII INC 18)8 7()0MA 7N8 1)8-35 


;',’BAB0 


1 911 1 (1 0 5 II 


a;,-mcr9 


1901 0 05(1 


3 




0.1808 -81411 Cl-I INC 808 700MA 7N8 00 35 


78 All 0 


190 1 -0 051) 


A:..iu;mii 


1901- 0(150 


'3 




01801, I-.WI I cm Nl; n08 70 0MA 7N8 OCl-.V,, 


;-'CIA(IO 


I 901- (1(1 ',,81 


AIM cm l 


190 1 - 0 050 


3 




01808 -aw I I CICI tic 808 70 DMA 7NS 1)1,1- 35 


I'ClAHO 


190 1- (1(15(1 


a:.’ 1 c.K 1 


1901- (1 050 


3 




0 1008 -8811 cm NC MOV 70 DMA ,''148 08-35 


I’CIAIIO 


)9||l-l)0',-,0 


ACIlCin 3 


19 111 - 11 (1511 


3 




011,11)8- aw I tem NC 008 7(10MA 7148 DU -35 


78 All 0 


190 1 1105(1 


Ain cm A 


19111 - 0 05(1 


3 




1)1 81)8 -8W 11881148 1818 700MA 7148 08-35 


;’8AI10 


19111-01)50 


Amcmci 


19(11-0 (15(1 


3 




, 01801: -aw 81 CHI N(,'. CI08 700MA 7N8 08-35 


;’HA80 


190 1 (10511 


AeiCl'MA 


1911 1 ■ (1 (1511 


'3 




DlllOl: -8141 ICiriNi; 808 700MA ;’I48 1)CI-:,1',: 


I’BAIU) 


19 0 1 (11)5 0 


AI.MCm? 


19 111- 0 05(1 


3 




olooc-liwncmNc; iio8 oooha 7N8 on 35 


;.'8A8() 


IVOI - 0 0 51) 


AeURltl 


1911 1 - (1 (150 


3 




01801,- -814 81 cm NC, 808 I'OOhA ('NCI OCI-,,15 


,’HAHII 


1901- 0050 


Amcmv 


1901 - (1 (15(1 


3 




OlODC lilWIICIIlNI.; 8118 700MA ;’N8 08-.V/ 


7 8 Add 


190 1 - 0 0 50 


AIM 


1901-0 05(1 


3 




mi.lOI -OWHCmNI'; I108 7I|0MA .'’NO l)C|-35 


7 8A1I0 


IV II 1-0 050 


AC’ICR m 
A men 


190I--0 05(1 


3 




Ncn ASS 1 (.;h40,i) 

Diiior i.wnmcNC 808 i’iioma ; i^a oci-.e,, 


:>!)48 0 


1901-0050 


A'.'MCRim 


1901 (1(1 5(1 


3 




01801; OWI lomnc 8 II 8 7 DUMA 7N8 1)0 - 3','i 


78 A 80 


190 1 IIO'.HI 


a;.'I(,:r;’a 


1901- 0050 


'3 




1 )181)1 -i.w'i icm I4C 8118 ;m)oma ;>i)8m)ii--,i5 


;,’BA8 0 


1901 (10'., 0 


a;:; ICICI '3 


1901-0 05(1 


3 




OKIIH - 8WI ICHINC 808 700MA 7NS 08-35 


78 All 0 


1901- 0050 


AmC,R26- 
Aimcicio 
AmcR ;iv 


■ 

IVOl- 1) 0*o0 


3 


1 


Niri ASSICNKI) 

OMIOC -CWnClllNC II08'70IIMA 7148 08- .8, 


I'dAIIO 


190 1 - 0 (l','K) 


a;:mcr3(i 


1901- 0 050 


3 




DinOC - SUl iCI-llNC 808 7II0MA 7N8 Oil- 35 


71 (Anil 


1901 0050 


Am CR 31 


19111' 0 (150 


3 




OUlOl 8W8IC'mi4C; IHI8 7IIIIMA 7M8 I)i:i--35 


,'HA8() 


1901 0‘l',-,(l 


Amcicc.i 


1901- 0 (15(1 


3 




1)11.101-' aw 1 ICHINC 808 700MA I'.’Na 08-35 


78 All 0 


IVII 1-0050 


Am r:R33 


19111- II (15(1 


3 




01801 -aWI ICHINC 808 700MA I'NIl OU-3',.,- 


I’llAdO 


1 911 1-0 050 


Ai'JICR 3 A 


1901-0 179 


7 


'3 


OlOOI- aUllCIIINI,, 11.8 50MA 7',i00a 08- 7 


711 A 8(1 


1901 0179 


Am(,R3V,i 


19(1 1- 11179 


7 




1)1801 -aWl ICHINC 158 50MA 71, 1108 0(1-7 


I'OAl'l 0 


1901- 0 1 79 


AmCR3A 


19 01 -005(1 , 


3 




01801. ai4rii:,iiiNC 808 700MA 7Na oci 3;-, 


I’llAIKI 


IVli) 0050 


Amc 1 


9170--0 079 


3 


3 


ciiRi; -amculiNc ,nr ad 


78A8 0 


9r,M)-0 079 


A me,;? 


9170- 110 79 


3 




CORI - an 11:1,01 NC in AO 


7BA80 


9170 0079 


AmF3 


9170 -(1079 


'3 




coin: - am 1:1 01 no hi ao 


7HA8(I 


91 7(1 • (1 |)7'X 


a;?iu 


91 AO- (171 (1 


II 


'3 


INOIIC'IIIR RI-CII--MIO IIHI8II 5'7, , t 6(,I)V , 38','H.(; 


78 Add 


9 1 AO 0710 


a:i'i I. ,7 
A:mL3 


91 All-071 0 
91 AO- (11 1 A 


1 


1 


INOUCMiR RF-CII-MII) IIIOIIII \iX , 1 660X . ,M15U; 
INmiC.TllR Id --(.'.’H Ml 0 10118 107, . 1 660X . 3851.C; 


78A(:10 

78A80 


9 1 All -07 10 
91 AO -11 11 A 


A7 1 fJ 1 


1(155-0 07(1 


8 


6 


iRANmmnR ,i -m n-ciian o- mooi: io- ih ai 


;.’8A8 0 


11155- 1)070 


a:,? 1137 


185A- OAOA 


0 


39 


TRANcnaroR non m rn-iii oo.'.iioohu 


78A80 


UI5A-OAOA , , 


Am(3'3 


185A--OA0A 


0 




IRANniO'lllR NON lil 18-18 00-36IIMU 


7HAI1 0 


in5A--l)A0A 


A7UJA 


1 (ISA- OAOA 


11 




rRANOlll'IDR NON 81 T8-18 0l)-:'36llMW 


78 Add 


185 A- OAOA 


a:? 1 uc 


185 A - OAOA 


0 




'I'RANaiaiOR NON 81 ID -Ill 0 O’- ,16 II MW 


;,'BAI'I (I 


1 1154-0 ADA 


A7IU6 
A7 1 137 
' A71«tl 
A7i«y 
A7tQlll 


185 A- OAOA 
185 A- OAOA 
185 A OAOA 
185A - OAOA 
185A--0A0A 


1 




IRANlUaiOR NON 81 111-18 01) =36 II MW 
'IRANIliaiOR NON 81 1(1-18 00-'36(IMW 
I RANH 11:11 HR NON 81 1(1-18 01) -C'lMIMW 
IRANIUmllR NON 81 18-18 00-:'361IMW 
TRANaimOR NON 81 '((118 |M)::36UMW 


7 8 Add 
7 HA 80 
78A8d 
I’llAHO 
;,’84(ll) 


185A1IA0A 
1 II'.fA- OAOA 
185 A- OAOA 
1 85 A- II AO A 
1CI5A-- OAOA 



Set; introdu'.'tion to this section for orderint; mtormation 
♦Indicates factory selected value 















Table 6-3. Replaceable Parts 



Reference 

Designation 


HP Part 
Number 


1 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


a:.' I i>n I 


IB',;. 4- 1)41)4 


1) 




■IKAIVil'lIIlK IMI'N in lli 111 l’l)'-,4A0nW 


;M34B 0 


lll!:.4'MI404 


a::‘ 1 0 1 


lirilV- ()();,'() 


Cl 




IKANIUB'II'IK 1 IM ) N -CIIAN D'-HODf HI- 111 55 '1 


;,’B4T10 


11155- 0 0 Ml 


AI.’IIJI,': 


111!;. 4 •041)4 


0 




TRAI'I'.VI 5 KiK NI'N 51 ID’ 111 I'O.. .4/illhU 


;:’H4Bi) 


1 1154- 0 4 0 4 


a;.'' I Q 1 “1 


IBB 4 -04 04 


0 




IKAN!,; 1 5II1K Nl''(4 111 IB 1 11 N. ' ..4A0 MW 


Ml 4 HO 


11154-041)4 




)B',:.;V (IlMIl 


'/ 


I 


IKAI^IU'.lUiK I’I'il’ ;’N:"/07A 51 III 1 (1 PI)- 40I)I'.U 


0 47 1 ;4 


,'’N;,'’9()yA 


A,:.’ no ) A 


11154 -0 4 (14 


0 




IKAM''.! S MIK NI’N '.'.l 1(1- IB PI): :4A0MW 


Ml 4110 


, 1B54'04(14 


A,'.’ nor/ 


IIK.BMIOI’O 


B 




TI(AN!',II1 1 1;0( - 1 11 II 1. HAN :)- MllDi 1 11 ■ 1 11 Bl 


;,’()4il 0 


IB'.B- OOMl 


a:,.' 1(0 IB 


1 B'i4 - 0404 


0 




TKAM!'. (,!'iTllK NI’N Bl ill- IB P ()■ ',4A0 MW 


Ml 4 BO 


1 1)'.4 -04()4 


Al'llOIV 


,IB'54MI404 


0 




IKANBIBIDK NPN '11 Kl IB P ((.= :U,OI'iW 


;'B4iii) 


1B1.4"0 404 


AI.'UOIB) 


lB'"i4MI4 0 4 


0 




IKAN'l l!:'.rill( NPN 'll 111 IB PI)-4(il)MW 


; ’ll 4(10 


K154 -(1404 


Al’lio;’! 


1 B54 (140 4 


m 




' IKANBi'.VlIlK NPN i.|. II)' IB PI). ,4(':.|)MW 


M14l,!0 


1 1154' -0 4 1)4 


a;:,’ HOI’;.' 


11154 ■0404 


M 




IKANBIBMIK NPN !;'. 1 10 IB Pr/-4/.0MW 


Ml 4 BO 


1(154 -0404 


a::>iio;?3 


lli;.',. lllll'l) 


M 




IKAN'IIBI'IIK ,1111 II I, MAN D Mm;.| 111 IB B 1 


;mi4(i() 


1 I15!:. ' 01);.’l) 


a:' no;, '4 


IBB4 (140 4 


M 




IKAN'l IBI'IIK NI’N !,i 1 1 11 1 B P ))'54/:.0 MW , 


Ml 4110 


11154 0404 


Ai’iioen 


1B1..4' 0 4 0 4 


n 




1 KANB 1 B INK , NPN 'll KV IB Pl)-,4(.lmW 


:.’(i4Bi) 


11154-0 404 


AIMIOl’A 


11154 -0404 


(1 




IKAN'l) 5 I IIP NI’N B 1 Ill lB P 1'. ■ ,4/)IIMW 


MI'IBO 


11154 - 0404 


Ai’iiorv 


11154 - 0404 


D 




IKANI.IBIDK NPN Bl 1 11 1 11 P 0 • ,',(.11 MW 


:’B4H1) 


1 (154-04 04 


a:?. I iitfn 


IB',.4' (140 4 


El 




IKANBIBIIIK NI’N !1 1 Til IB PI. :4(illMW 


;'.'B4H(1 


11154- 0 40 4 


Ai’ 1 io;?v 


11154 040 4 


H 




I KANB I'll OK NI’N Bl 111- 111 I'D- ,4/,l)MW 


;’B4ii() 


1 1154-0404 


Ariijio 


11155 no;' 0 


B 




IKAN!nBIIlK .I'l'TI N CHAN 1) MODI:, 1 11 ■ 1 B Bl 


Ml 4 110 


11155-0 DM) 


AIM 10, VI 




1) 




TKANBIBVCOI I'lPN Bl 1 11 1 11 PD .4A0MW 


;mi41i() 


1B54(|4I)4 


ArnoiB 


10!:.'4 04 04 


1) 




I'KAN'llBKlK NI’N Bl HI IB PI., 4MIMW 


M;.4(10 


11154 ■ 0404 


a:,' 1 (o:v,'i 


)i;i54'' 0 404 


0 




IKANI'.l BMlK NPN Bl 111 111 I’D ■ ,4(:.0MW 


;,'(i4Bii 


1 11!'. 4 -04 04 


A,,M(0;i4 


IB!:. 4- 0 40 4 


0 




IKANBIBIOK NPN 'll .IB IB Pr.-,4M1MU 


;,’B4(10 


11154 ■ 0404 


a;.‘ I (o;vi 


1 111.4 - 04 0 4 


II 




IKANBIBIOK NI’N !',l lO lB PD- .U.IIhU 


; '11411 II 


1 11',; 4' 0 4 04 


a;:'|(o;v:> 


1B' .4 - 0 41)4 


0 




TKANB r.lIlK NPN 'll I'll 111 Pr,. ,4A0MU 


MI4I1I) 


11154 " 0 40 4 


ABIIO.V/ 


1 B!.!:’,' OOl’O 


B 




IKANBIBIOK ,1'ITI N CHAN D I'iOBi:, III Ml Bl 


:’f)4iiii 


1(15!'.- 0 ():,'() 


a;:m(o;',o 


1B54 ■04')4 


1) 




, IKAN'l 1 'ITDK NPN Bl III 111 PI. TAOMW 


Ml 4 BO 


1115 4 "041)4 


a:’ 1 lo.'w 


1 .154- 040 4 


0 




IKANBIBIOK NPN !,l 1 C)- 1 11 PI..- ,4(:i0MW 


;’P4Bi) 


111!:. 4 "0404 


a;:,’ 11041) 


IB! .4 - 1)404 


II 




, IKANBIBIIIK' NI’N Bl 1 II • 1 B P I) ■ ',4/.0MW 


;’II4B0 


1 115 4 M) 4 1)4 


a:.'’I(04) ' 


1115 4' 0 41)4 


II 




IKANBIBIIIK NPN B! Ill IB P I) . ,4(,.ll I'lW 


:,'ii4Bi) 


1 115 4- 0 4 0 4 


a::.' 1(04;’ 
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ROW t 


TI 


:>l| 


" 1 nil 




Id 


ti 


OlOK 


4r; 


I 


X. . 1 


RtiW 1 


'll 


.: in 


1 ll II 




Kt 


11 


on IK 


1 nil 


\7.. , 1 


t'l'iW t 


n 


0 


Mill 




Kl 


0 


'moi 


71,1 II 


\X ,1 


w t n 


' 1 


1 


II II 





;’404/> 

;’4i'i4/'. 

;.’41i4A 

4144/, 

R40 4A 
;’4144(:i 
','4' i4A 
R4',4A 
R404A 

R41',''IA 
;’404/i 
;.’-'ll..4/i 
;;'4‘4 4A 
;'4 04A 

R4',i4A 
ii;'/.6(i 
;'4'44A 
R41i4A 
II . ' I I I 

1 ’ '(144/, 
;.’4'i4/:i 
ii:,’ 1 1 1 
R40 4A 
:’'ii44/, 

R4‘ i4/i 
i4/, 
;'.'4‘ |4A 
;’'r,,4/, 

;' 4 i.i 4 (i 

;''i'/4/, 

■| V'/ll 1 
RIO'U, 
;’4!i4A 
4 114 A 

ii;' I I I 
l''''.'IM 
,.’41' I 4 A 
0 .’ I I I 
II '.HOD 

;’4i,4/i 
IK'/Rill 
1 (1 1 
;’4"i4(. 
;> 41,4/, 

:'4i ,4/, 
;'4144/, 
;’'0,4A 
;'4i,4/, 
;'/il'i 4/i 

41.4A 
,"ll,4/, 
;'4'R4/, 
;'4',4l:, 
;• 4144A, 

;'4' . 4(1 
i):'A(.i) 
(1 .40011 
:’4ii4(, 
;,'ii40ii 

;’04iiii 
;’4'44A 
:’404/, 
Rl I 411 II 
,’41i4/> 

;'40 4/'i 
;'0 41.1(1 
R40>Ui 
:>41'i4A 
Rl,l 0011 

;C41)4/1 

;vi04/. 

R4144(> 

R''41'i4A 

R 04 IIO 



Sec introduction to this section for orderintt information 
^Indicates factory selected value 



iVIfr Part Number 



04 


1/0 


III ■ 


RlOR 


t 


r,4' 


1 /O 


to ■ 


Rll'iR 


"t 


t',4 


1/0 




1 t ll 4 


■t 


1 4 


1/0 




1 V....'; 


t 


t; 4 - 


1 /O 




vnvK 


1 '. 


1 4 


I/O 




RAM 


■t 


:4 


1 /O 




'dlVK 


1 


0 4 


1 /tl 




51 A 1 


1 


04 


1 /O 




0 1 1 1 


t 


1:4 


1 /tl 




;’i''i;' 


t 


114 


1 /O 




1 nn 1 


t 


1 4 ■ 


1 /II 




iRi ;’ 


t 


14 4 


1 /O 




R/il 1 


■r 


t'l 


1 /tl 




Rl'):' 


t 


144 


1 /ll 




;:i 1 


r 


,4 0 1 no 


1 0,4 






(14 


1 / ll 




RIliR 


r 


1 4 


1 /II 




Rl'i,' 


t 


4,41 


' 1 ( 1*4 








(■4 


l/ti 




Rl 


t 


144 


1 /t) 




Ri'i;'' 


t 




1 04 








t. 4 


1 / tl 




10 ;' 


t 


I. 4 


I/O 




Rll:i;’ 


t 


04' 


1 /II 




Rl'iR 


t 


t''l 


1 /II 




i’l',;’ 


t 


04 


1 /t) 




R I OR 


1 


l„4 


l/ll 




RAl 1 


1 


C4 


1 /tl 




RlOR 


1 


t,4 


I /ll 


1 II 


;'io;' 


t 


Ml 4t; I/O VII 


1 11 n: 


' t 


t,4 


1 /tl 


■ 1 II 


1 11 HR 


1 


1.14 


1 /B 


Til" 


,'4 40 1 


r 


1 4 


I /II 


I 11 ■ 


Riii;’ 


1 


4,41 


1 114 








111 'It 1 /ll 1 II 


" 4iin; 


' 1 


114 


1 / tl 


I II 


Rl',;'' 


t 


4 41 


1,11.4 








I'MI 


','V 


1 /tl 


1 R ; ’ 


in;. 


t. 4 


!, "0 


1 (1 


Rl 


1 


,4 II 1 III' " 


1 II 4 






I'll It 1/0 1 1) 


1,4 


’ t 


t,4 


1 /tl 


1 (1 


R I'iR 




1:4 


1 /|:l 


I IT 


1 


1 


04 


1 / tl 


til 


1 nil,' 




1 4 


1/0 


1 II 


mn 1 




t: 4 


1 /O 


1 II 


1 nn;' 




1 1 


1 /ll 


1 (1 


4 ;’; 'll 


1 


1:4 


1 /II 


1 11" 


1 nn;’ 




t4 


1 /t; 


1 tl 


;'iM 


1 


1.4 


1 / tl 


1 II 


4R,'|,' 




t4 


1 /ll 


I n 


1 ,’ 1 :■ 




1:4 


1 /,li 


■ lit 


1 'd.i 1 




1:4 


I/O 


Ml 


IVM 


1 


1:4 


1 /o 


Ml 


1 47 ,’ 


1 


.■'.I'l lilt 


•ii;' 






I'MI 




1/0" 


1 n ,i II n 1 


14 


1 ' 11 


III 


I'l'iR' 


I 



IK, VII OIWil) 

IIA'i'O'llll/Ry 

I,', 4 I/O III ;'ii4:.' I 

i:4 I/O’ TO o'lo;’ I 

llA'i'll 007,4 

(■ 4 1/11 I (I I'lOR I' 

1:4 i/i:) 'iii ;'iii,' r 

ll/R/O " IIOVR 
i.;4 i/O' i O' RH4:'' )■■■ 
114 ■ 1/0 1 (I ;mi'':.’ I' 
IIAVII" 00711 

i"4 1/0' i()"i(i(i;' r 
114 1/0" I () ■ i(iii:>"i' 

r;4 I/O' ■) II'; 4,(RR r 

1:4 1/0" 111 1 (KIR I 
11707 " lul l 7 



6-59 
























\ ' \ 


\ \ \ \ ' 

\ \ 1 


\ ^ A 


\ \ ) N 


K ' ' 



Reference 

Designation 


HP Part 
Number 


, AO) Rill 
\ A£.'.' 1 R 1 la 
\A£.' 1 R 1 l.'V 
\a£:! 1 R 114 
I R 1 1 5 


07 '. 07 - 0 a 79 
( 1757 -0 44 a 
0757‘044 0 
( 169 B- 67£?1 
0690-4403 


A£„'TR 1 16 
Aa.TR 1 1 7 
A£.c 111 1 1 i;i 
A 1 V 1 I 6 H 9 
A£.'MHk'(l 


0757 0416 
11757 -I)£'. 10 I)' 

1)6 90 ■■■',•£ 4 4(1 
0 7 57 ■0 .',19 4 . 

0690 - 3440 


A a 1 R 1 £ 3.1 
A£.'’. 1 Ria£\ ■ 
A£." 1 in £ .' ' '. .V\ 
A£,', 11 R 1 £14 ' 


(169 O' ■'. 344 II 
0757- 0199 
O 690 - 3£16 0 
069 O" ' 3 £ 16 (l 


'.Aauil ■ \ 


,31 II 1-1 £'74 


AKl'll'l \ 

A£.:'.ri'P'.„l \ 

A£"m''.'V ' \, 

‘A£,MTP 4 '• 
A£.'.' 1 TP 5 


1051- 060 0 
1 £"..'11 "0600 
i£ 15106 l )0 
1051 - 060 0 
1£.’51 ■ 0,60 0 


A£.' 1 TP 6 

A£..'HP 7 

.A£'iTPB 


0 '. 36 l)-(li )77 
ll'Bl ■0600 
' ia 51 - 1160 0 


A,,'K'RI 

A£' 19 R ;,'1 

A£. 1 ' 19 R 3 

A£.' 19 R 4 


190 £,/-fl 0£'5 
IVOa - (i 064 
19 0 £'-; 3 l 7 V 
190 £'"'. 31 Oa ' ,, 



Di Qty 



Description 



Mfr 

Code 



Mfr Part Number 



I'tiii ()• imy;< 

4()'>U' 07^1')' 

■'!)40' 1)7SII I 7 



HtiBI IVIDU a.HiK 17. ,,i£!:v.U B IC;» !)■* - 1 II I) 

PEsia'rnR kik n . latsu i" Tc;Mi>- iiiti> 

RF.ivi !:ii ':itt y.i'iiK jy.' .lasw k T(7=iit - ]iiii 

wi;,!visTuv 19K IX .tasu f I (XI •►-as 
lU'iuinoi' ly.'iK !X ,n?sw r 'ii;-o> loo 

REBUHTUI? SI I U .laSU F 1 1: ‘(M - 1 (III 
RI-B.I B'llilK ,I|< IX .•'?»« r ic; ■O'* '111 (I 
RFHIHI'UR 196 IX . U.'SW F H'. llt-Uld 
RESiBioR :vi . 1 IX ,iasw I IC. •-■«■*■••■ mil 

REU'carcm ivi. tx . laaw f rr. --■«■*• ••inn 

HKH'llilllR 196 IX'.iaSW F CO- II * •■•1 (III 

BEiwH'iOR a.i .St' IX . lasu !•■ ■ii:'.'--n t '■ 1 nil 

HEHTiriTiR 464K IX . 1 ,?SU F I C- II t 1 II II 

H E B :r ! vr i:m o 6 -o i< ix .1 a s u 1- r iomi * ■ m n 

liw I ii;ii- '!i, Bi'DT siirtMi N ;.'A 1 anwfti.; im:; . 

ni.iNNi'.i: niR ■ i.ii:i. C(ii>if pin 1 . M-Urt-bSC-s/ sij 

CCINNIVri I'lR -RKL MINT PIN 1.14" MM- HBC -SZ iiM 

rriNNI'IM'OR Bl'.l. CON r PIN 1 . I 4~MM-'-PBC-By Bill 

r.i'iNNFirn.iR" Bi;i. i.i.'nt pin i . m-pih-bbc-bz au 

M.INNIT.TOR -aci. MINI P IN I . 1 4--MM-B3C-S/ B« 

II OM'INAl, -B IIII) BC.I.' Vim BWI.rilM- Ml B 
r.rmNPirvcm- BBi, mihi pin i , m-mm-hbi.; b/ si.i 

i-,i.iNNnnTJR"Ki:.i.. coni pin i . i a • mh-hbc- bz an 

I)li;iI>l:-/NP inv SX DII-3S PD^.-IU TCa*-.ll6X' 
n I CIDI ■ /.MR 7.BU 57. Dll- B5 IM/:.., -1U ICy ■* . (I5X 
DKim; ■ /NR I 19 57. DCI '/S l'!>'^«,4U H:'.-'* . II 617. 
ilirilH - '/NR ia.l9 57. IH1";V.',I PD'' , ou 

AVI IMHV.KU ANVIUIB PARTS 

P I N' Rill ,1 . . II6;.’' INDIA . PPr :i N- I I; lit- i: 1.1 

pynviM,; dd urn piiiyc .(lAP' iiD-mKNB 
I XTR • PC I'll) Rl:l> Pill YC . II 6a- B»--1IIKNH 




a 4 \p 46 



IITI'ICI'K^ 

£'.'4546 

£M'.046 

£'4546 

P4546 

£'4546 

£■14546 
a 4 5 46 
£'1141111 
;.'V.I4mi 

;.'Q4I;III 

;"i.i 4 i:i(i 

;.:(']4iiii 

;'(;i 4 Bii 

£''0411(1 

£1I':I4(':I(I 

£■'1141.11) 

£.VB4i:H) 

£'l'l4i:il) 

1 .'II 4 B() 
£''I;I41:)I) 
£,'.H4Bl) 
£'041:1 0 



£.' 04 BII 

£'I;I4H(I 

£>04t:ill 



i:;4 - i/B~ VO -;ji6i-'F 
C4 - I 70-10 "' lo II £' " F' 
C4 1/0 - I l.'~75lll P 
l)69B'67ai 

RMB.55-1/0' T(l -174£'- 

r.4 ■l/B -MI-51 IR ■ F 
C4" 1/fl-T II -111 Oi l'-" 
T.;4 - 1/0-TII" IRAR -r' 

C 4 ■ l/O-'I ll-VilRl' r 
(:;4"'l/0- T(I~196R ■ I' 

(•,4 1 /O ' I II - I96R r 
CA l/O-T (l■■£:'l;:i£■'■•l• 
()69VP',M06(I 
(I6'£'B T£..'6(l 

31 (11-1 £.'74 

1£".;. I (1 6 (III 
1 £■ ','.£1-11 60 0 
1 £'.",01 ■0611(1 
1 £",.£1- II 6(1 0 
1 £.,":,> I -(16 IK) 

(I3T.(I-(III77 
1 £.15 I ■ (KilK) 

1 ££'51' 1161)0 

1 9(ia-o(i£-ia 

1 90 a- 0 064 
19 0£'-3171 
1 9(l£?' '.'VI II £' 



1 4U(I-' ()II7'3 
40 4(1-11749 
4 040 •(17 51) 





























Table 6*3. Replaceable Parts 



Reference 

Designation 



HP Part 
Number 



D Qty 



Description 



Mfr 

Code 



Mfr Part Number 



1 

a;>;?c:4 

a;.?2C7 

Aaaca 

A;;>2t:9 

a;^:m.;i ii 

A;.'r?i: 1 1 
A22C12 
a.;;:k; i i 
a;:':;'i::i i 
a;;>c!i; ir:, 

a;;’;'’i: If. 
Aini’C I '/ 
Ai';: t.;ut 
A:'’;fi:i9 

a;’,'21';;m 

a: 

A.KfniM 

A;:’?t:;7. 

Ai'I’Cl'A 
a;:!;;c;;i7 
A ;■>(.; I'M I 
A;;>;n;;’v 
a;":;'i::;mi 

a;'’;?i; VI 
a:>;;'I':v' 
A/''..’(;;v^ 

Ayii'ivv. 

A:'';H;:'i7 

A;■^;H(.;,'i9 

a;.’;.’(;;'^() 
a; ' r’c 

A, 43 

a;'::m;;44 

a;;’2C4;^/ 

A 4 6 
Ay;3i:47 
A:.’;’r;4i,i • 
A2:fC49 
A?;''(;,!:.(i 

a;'j2i;5i 

Ai'^ca? 

a;:i;2i;',3 

A;:';;'r:i:.4 

a;:;2c;-.« 

Aifyciif, 

A;:’2cn7 

a:'?c:;:.ii 

A;?2f;5v 

Al'llllAII 

AHKCf.l 

a;'’2(';63 

a;’::'i;a4 

A;"2(:;f.i:i 

Af'i.*r,Af. 
a;'2(;a7 
Ali'I^CAB 
A a 2 (.',6 V 
A22CVI) 



HII6l-;l 1197 

1) I60-45S4 
II I no- 1)197 
'() 1 6(1-4554 
1)16 0-4554 
1) ) 60 -4554 

01 60 -4554 
0 I 60- 3!':) 7 9 
1)1 6 0-4554 
0 )' 60- 4554 
1)16 0-4554 

Of 6 0 -4554 
016 0-4554 

lIl/iO -4554 
0 160-4554 



UK,; AMI'LTM KR ABGU-IBI Y 



0 ) (. I) - 455 4 
II If.O -4554 
0 160- 4554 
0 16 0- 4554 
11160 - 4554 

II160' 4554 
0160 -4554 
I) 1 60-4554 
1)160-4554 
lllAll -4554 

0160 -OV. ',.4 
0160-4554 
0160 ■ 4554 
016 0-4554 
016 0 -4554 

0160 -4554 
(1160 4554 
II I 60 --4554 
0 16 1) -4554 



0160-4554 
01 60" 4554 
II 16 0 4554 
0160-4554 
II I 60 -4554 

II 16(1 -4554 
016(1-4554 
(1 11,0-4554 
0160 -4554' 
011.0-4519 



CARACI TBR -r XD 


, 0 I OF 


■1-207. 


CAI’ACI IllR- 1 XI) 


2 , 21,11 t 


-107. 


c; AC AC n OR - i'- xd 


, !l 11,11 


1 ■2117 


CAI-’ACI 1 BR -R!I) 


. 1) 1 1.IF 


■1 207 


CARAC.I 113R - l-XD 


. 0 1 OF 


t 207 


C.ARAC I TBR - f-XD 


.(III IF 


t ■ 207 


CAR AC, 1 riJR -RXD 


, 0 nil 


*■■■ 207 


CARACl'inR- CXD 


, II IDF 


■t -207 


CARAC,I TOR -l-XD 


, (1 1 OF 


► --2117 


CAI'ACl (OR • 1 XI) 


, I1 11 IF 


t-207 


CARACl MIR -rXD 


, 0 1 ifl 


»- ■■207 


C.ARAC 1 lllR- lU'D 


, 0 1 1 ll- 


t ■■;,M)7 


Ncn A'linc.Mcn 






CARACl lOH rXD 


. 0 IDF 


-1-2 II 7 


CARACl I(,IR-F XD 


. (1 1 (IF 


>-:■'() 7 


CARAC l I OR -rXD 


, 1) IDF 


» ■ 207 


CARACl (UR 1 XD 


, (1 IDF 


‘ 207 


CARACl lOR- rXD 


, DID)- 


-t - 207 


CARACnUR ■ l-XD 


, 1) IDF 


t ■ ,H)7 


CARAC m:iH -RXD 


. (1 1 DF 


>■■207 


CARACITBR -T-'XD 


, (1 1 OF 


> 207 


CARAC 1 (UR- rxD 


, II Mil- 


t 207 


CARAC VTOR - l-XD 


. 0 1 1ll 


> - 207 


CARAC 1 (UR -l-XD 


. II IDF 


> - 207 


(,;araci roR i xd 


, 11 ) (.II - 


> 207 


CARAC 1 1 OR -l-XD 


,0)1 IF 


■1 "2117 


CARACITBR -l-XD 


, 1) 1 1 IF 


> 207 


CARAC n l,iR--| XD 


. 0 IDF 


■1 ■207 


CARAC 1 TOR -T-XD 


, 0 1 OF 


> ■ 207 


CARAC l 'IClR 1' XD 


, II IDF 


■>■-207 


CARAC 1 T OR -l-XD 


, 1) 1 (.IF 


1-21)7 


CARAC 1 lOR- 1 XI) 


. 01DF 


>■207 


CARACl I OR --(' XD 


,0 IDF 


>'■■207 


CARAC 1 UiR--r XD 


. II 1 1.IF 


■>-207 


NOT AC (VI 014 CD 






CARAC (TOR- I X D 


, 0 1 DF 


■>■ 2 07 


CAR AIM KIR --TXD 


.0 IDF 


> ■ 207 


CARAI,. IT OR - RXD 


. 0 1 BF 


>■■207 


CARAC 1 T OR -rXI) 


. 01DF 


1 207 


CARACl I OR TXD 


. II 1 BF 


t- 20 '7 


CARACITOR -F XI) 


, 1) 1 DF 


> -2(17 


CARACl T OR- FXI) 


, 1) ID) 


> ■ 2117 


CARAC l TIIR-I-XD 


, I1 1 III 


I 207 


CARACITBR T XD 


, iin.F 


> 207 


CARACl T OR --FXD 


, (1 1 OF' 


>■ ■ 207 


CARAC II OR - 1 XI) 


, 0 IDF 


t- 2117 


CARACl TOR - F-XD 


, 0 1 OF- 


>-207 


CARACl 1 OR- 1X1) 


. 0 IBF 


> ■ I'll 7 


CAR AC, IT OR -l-XD' 


. II ) OF 


>-207 


CARAI, IT BR - l-XD 


, 1)11)1 


■> -2117 


CARAC IT OR -I- XI) 


, 0 1 1,11 


> -2 117 


CARACl 1 OR - I XD 


. 01BF 


1 2117 


CARAC IT OR -l-XD 


, 0 1 DF 


> ■ 207 


CARACl FOR- 1 XI) 


, 01BF 


■>■■207 


CARAC nOR - F XD 


, 0 1 01 


>-■2,07 


CARACl 1 BR - I XD 


, 111 BF 


t ■ 2117 


CARACl KIR -F XD 


,011 IF 


> ■ 207 


CARACITBR-I'XD 


, II IDF 


> ■2117 


CARACl lllR -FXD 


,0 IDF 


>-2(l7 


CARAC ITBR ■FXD 


, 01DF 


> -207 


CARACl KIR ^ FXD 


, 1) 1 1.11 


>■■207 


CARAC, FI OR -F XI) 


, OiBF 


> -207 


CARACITBR -T XI) 


, 1) I OF 


->-207 


CARACl 1 OR- I XD 


, 01 DF 


> -207 


CARACl TOR -FXD 


, (1 I OF' 


> 21) '7 


CARAClTBR --l^ XI) 


,, OIDF 


> ■21)7 


CARACITOR -FXD 


, OIDF 


>■■■21)7 


CARACl KIR- FXD 


. OIDF 


■1 ■■ 207 


CARAC1T (IR-FXD 


, (1 1 OF' 


>■■-207 


CARACl TOR- IXD 


9.1RI- 


■> • , 5R 



Kioym; i.:i :i. 
5 091H: r.cii 
509IX:; i.:uv 
5II9IX;; n il 



.ouix; r.ui 



,0 9ix:; m 



5()9ix;; riTR 



5i)9ix:; (U'U 



50uix; u- R 

5091X: (11- R 
509ix; ur.ii 
5II91X; Cl-R 



5()9ix:; i:;iiR 
i.iivix: ci-R 



5ii9ix:; iiiui 

5 1)9 IX,'. c.r R 

5 1) 9 DC ci:r 



207, 5 1)9 DC Cl-R 
207. 5 II 9 DC Cl-R 
:,-,'07. 5II9DC OCR 



509DC CCR 
5 1)9 DC CI;R 



20 II 9 DC 



21:14110 
562119 
2 1:1 4 BO 
2 (-14(31) 
211 4(1(1 

2(14(31) 
2(14110 
2(14111) 
2B4B0 
2 (1411 1) 

2(14110 

2114(H) 

2(1411 II 
2(1 4 BO 

2(14(10 
2(1 4 HO 
2(14110 
2(14110 
2114110 

211411(1 
2114(1 0 
2114(10 
204(1 1) 
2B4110 

20411 0 
211 4110 
213411 0 
2114(10 
2 II 4(1 0 

2(14(10 

2114110 

2114110 

2114110 



2(14(1 0 
2(14110 
2114(11) 
2114110 
211411 0 

2114110 
2(14(1(1 
211411(1 
211411 (I 
'2114110 

2(14110 

2114110 

2114110 

2114110 

2114110 

2114111) 
;,'I14(10 
2114(10 
2114(1 0 
2(14111) 

2(3411 1) 
2114(10 
2114110 
2(14(1(1 
2114(1 0 

211411(1 
21341) I) 
2114(1 0 
2(1411 1) 
2(14111) 

2114(10 
2,(1411(1 
2(1413 0 
2114110 
5 ) 642 



5061 - I 1)97 

01 60-4554 
150D225X9(I20A2 
016 0 -4554 
I) 1 1.(1-4554 
(U 60-4554 

(1,1 l,.fl-4V;,54 
(I16(|--;5(179 
01 6(1 -4554 

0 ) 1.0 -4554 
1116(1-4554 

II ) 6 II 4554 
()1 6 0- 4 554 

01 60-4554 
0160 -4554 

01 6 (I -4554 
(I I 6 II --4554 
011..0--4554 
0160 4554 
016(1-4554 

0)611-4554 
0160-4554 
(I I 611-4554 ' 

01 6(1-4554 
(I 11,0 - 4554 

0 11.(1-4554 
0)61) 4554 

0) 1,0-- 4554 
0 1 6(1 - 4554 
01 1,(1- 4 1. 5 4 

0 I 60 -4554 

1) 16(1-4554 
o') 1,0 -4554 
0160-4554 



0 11.11-4554 
01611 -4554 
1)160-4554 
Oll.O -4554 

01 l.ll -4554 

(1 11,11 4554 
I) 1 6(1 4554 
0 161) -4554 
1)1 6 0-4554 

0 I 6 0 -4554 

0160-4554 
()11:,() -4554 
(1 11. 0-4554 
Oll.O -4554 

01 6 0-4554 

0 160 --4554 
016 0-4554 
0 16 0-4554 
1116 0-4554 
01 60 ■ 4554 

0160-4554 
0 1 6 0-4554 
I) 1 1.0-4554 
(I I 6 0 - 4554 
I1 1 6 0-4554 

(116 0-4554 
0160-4554 

0 160 - 4554 
0160-4554 
(1 16 0-455 4 

01 6 0-4554 
0 160-4554 
0160 -4554 
(1 1 --''D- 4554 

•. .0 ■•2110- Nl-M) -919D 



Sec introduction to this section for ordering information 
*Indicut(5s factory selected value 
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Reference 

Designation 



HP Part c Q 
Number d '-‘W 



Table 6>3. Replaceable Parts 



Description 



Mfr 

Code 



Mfr Part Number 



a;?2C?:? 

A,^;n;'/A 

A 

A;:‘;’i;in 

Ai I) 

A;:';i’i; 

a:,j;?i;r;;, 

A:';:'n<A 

A.’iM.ir/ 

a:';'‘c;r h 

Ai'i’cin i) 

A.’SUJ I ) 
A;'2f.'.i» I 
A.n’r.R I 
Ai'Pl. R I <1 

a;;’;;cr i“> 
a 

a;;’;m:r r/ 
a:>;’( mil 
A-';:'(;u I ? 
Ai.'iM.'R 

Ai'ii’cu;.’ ) 
AR’iCR r;:> 
A^RCRiK^ 

a; r:m 

A;:;Rt::R;"i 

A?;:;cR :■.>/:> 

A;’>;?r,R;:'7 

a;>;m,;r 

a;,.'rc,r;.'9 

'a;:’;-.’(:;r;';i> 

a;:';m’r;'>i 

ARRCRi^i: 

a;:';m',r .'i.'i 

Ai'Rli 1 
I 

a;’;'I.:.' 

Ai:';?!.,'; 

ARiM-A 
ARI'M.V 
Ai'iM.n 
Ai A'il, 7 

ar; 'I 1 II 

ARRI. I 1 
ARRI. )R 
a;'!Ri, i:^ 
ARRU -1 

ARRQI 

ARRHR 

arrq:', 

ARRU4 

ARRIJVi 

ARRWA 

a;:.'r«7 

ARRQl'l 

a;;’R«7 
a;i'R(,)i I) 

ARRIJ'l 1 
ARR«1R 
ARRI3 1 -A 
ARRQM 
ARRUKj 

ARRWl A 
ARRU 17 
ARRU'l B 
A22«1 7 • 
ARRURO 



II Mil- 111 7 'A 

III All ' A ;i BA 
II ) All- Ally R 
II I All • AlV.'iA 
111 All ■■■V.i'AA 

111 A I) AA!H 
IMA II -ABBA 

1 1/ I II II II I A 
1 711 1 - II II '.ill 
1701 ■ llO;:il| 
1711 I - II llAll 



I 7111 ■ I II Bl , 
1711 1 I II BA 
1 VII 1 ■ 1 (Ii:ili 

1711 1 1 II BA 
IV II I 111 Hi I 

17 II I -1 111:1 A 
I VII 1 1 1)711 

1711 I I DBA 
1 Vll I ■ I IIIIA 
17111 11)711 

I Vll I 1 II 7 II 
1711 I I DBA 
I 711 1 1 DBA 

1711 1 ■ 1II7II 
I 711 1 1 DBA 



TAi'Ai.: 1 1 BR ■ 1 HI) i iiii'M' * - '.a .'.iiiivAi:; hi.i a 
I'.A i'Ai'.i ri:ii' -'rxi) miT i - az rihiviii; i;i-.r im -jii 



UADACiniR 


l-XO 


R.;'Bi 1 


1 ,R',:.BI l.'IIDUOi; 


CAB A'.: MBII- 


■BXI) 


, 11 1 1ll 1 


- rib;;, Aiivm; utr 


UABAU 1 H.D'l 


1X0 


, II 1 1 II- ' 


I- Rii'Y, r.Dum: i,i r 


UYD-'-AU ITDR 


1- XO 


MM 111 1 


' Rii;;. ADum; r,,i r 


(..ABAC I HHI 


■T XO 


,11101 ' 


I- :;ib;< aduoi.; i.i r 



I 711 I I DI)!| 
1711 1 ■ 1 DBA 
1 7111 1 D 7 I) 

1 Vll I ■■ 1 11711 



17111 II DAD 
I VIM II DAD 
r'lll 1 II DA II 

VI VII- II DRV 

7 I III) I f, 1 B 
7 Ml II II 1 'H 
7 I <111- II I HA 
VI Dll WM7 
7 I Dll 1 A I 7 

71 AD DIM 
7 I AD II I I A 
71 AD ■ 1) 1 I A 
7 I All II I IR 
V Mil II I D'.i 

7 I III) 1 AR7 
7 HID lARV 
711111 I ARR 
9, 100-225/ 

1 BAA - DA:17 

iba;i II RBI 

, IB Ail 11 RBI 
1 BA.l- D 111 A 
IB A3- Dll 1 A 

111 A3 - II II 117 
1BAA--1HI 17 
1I'I'.R3'-IID1A 
IB 'DA nil 17 
IBA3 - II IMA 

IH'aA Dll 1.7 
1 BA 3 DIMA 
1 BAA II II 17 
IIIAA- I) 017 
IBAA- II II 1 7 

1B',.A-IUM7 
IBAA-MI 1117 
IBAA- II 111 7 
IBAA- II II 17 
IBAA- II 111 7 



1) I iiiH - i;i Ally ADMA ni'.i mi v 

Ilium - AB nr II IBB bibj riidma rnb mi- , v. 

1 ) 11101 : -iiunBi-nNi:; inio riidma ;’nb mi 3 a 
oiiior i.ui iniiBi:; iiiiv :midma I'nb iib-aa 
N il I Ai'iDIBNO) 

ii;i iim liM i-i I B I'l iiiri m t 
1 ) 11 ) 01 : -am nil:; nniirnii'i' 

MMiim -AM i-iir; nniin iii r 
Ol'lim -AM nil) BAIIIIMHY 
oiiim i-ih mu Ai'Bin i 111' 

1 ) 1111)1 AM mi; nu-iiiMii r 

OHiOMRlN IHiy 

1)1 1101 Ah mi; nnini iky 

oiiim AM niu' i.BBiii niY 

OUim -BIN I I DU 

0 1 rill I BIN I I DU 

oiiim 'iM nil; ni'.iiBi IKY 

ouim 'iM mu Ai iini iky 

oiiim. BIN niiu 
oiiim.: - AM mu AI Bin iky 

oinm. -nh nir; nnimiKY 

I) I nm - AKirn.iii K'l. niiu aiima rnh i)b--3',, 

oiiim: AM 'iii;, nr.iiiinKY 

1 ) 11101 : A.M mr; i.niui |k y 

OUlor BIN 1 IIIU 

oiiim 1--M mi-; r.i iiiri iky ■, 

niiioi: -AM mu ABi-innKY 

oiriDi BIN riiiu 

OiriOl - B IN 11 DU 

oiiim ■ AM mu AuiiiriKY 

oiiim; AunuHiNi; luiu rddma rna i)o- 3'Y 
oinm: Awni iiiNi; imu rdiima rna on- 3 a 
oiiim nwi ii::i-i,iNi;; miu rdiima rna mi -3ii 

riiRi i.M 11,1,1)1 Ni:; m ao 

INOIIUIBR Rl - Bll Ml 0 A.AIIII ID';!, 

iNOiH ini Rl i;,ii Ml 0 A.yni iii'z , i daok , lu.i u 

I t-iour: iiiR in uii hi o n , rum i d'z 

1 Nour: I i,iR HI - 1,11 Ml I) A. BUM i ib/, 

iwmiuniR Rl i:',i-t Ml 0 a,biih mb'I, 

iNmir.iBR in • CM Ml 1) iiinii iir;;, , i aadx , ;miai u 

INOIIUIBR Rl ■ r;i-l -MM) IDIlll ID'Z M AAOh . 3B' il.U 

INOliriMR III I II Ml II I DUB 1117, , WiADK , 3I1AI,U 

1 Noiiu 1 UR in r:i-i mi o a . yun i dz 

1 Niiiiu M ir in - I II Ml I) II . I’liii I in; 



iNiniuiiiR in uii Ml 0 37III-I 'v;;, m aaox , 

INOlinliR in I II i'll I) A7IIII A'Z. . I AAOX . ','Mim c 

INmiU IllR in ■ UBI Ml. I) RABI-I A',,';, MAAOY . ,'|B',,|I .I 

INDUCTOR RF,-CH-MLD 820NH 10% 



IRANAlAiriR NI'N RN;'R 1 VM HI Umi IM) BDIinU 
IIIANmniMR BNB RNI'VD'YA 111 'll)- HI IM)--ADDMIi) 
IRAl'imniBR BNB RNR7D7A AI 1 II 1 11 BO-'ADDMW 
TRANIHAIIiR BNB 'll B I):" R,ll IIMU B 'I ~ AD IIMI i /, 
rRANAI'AlllR BNI’ A I BO'RDDMW I AVjDlIhll/ 

IRANAlAMiR BNB '.'N.U'Al HI ill- III IM)- RAlMW 
TRANmA'IBR NBN AI IB HI Bli- 3ADMU 
IRANAHHIIR BNB AI BI)'»RDIIMW I I-ADIIhli7 
TRANAinrOR NBN Bl IB HI BO 3ADMU 
TRANAIAIIiR BNB AI BO-I'DIIMW I I --All IIMI 1/ 

IRANAimOR , NBN Bl TB -Hl BO 3ADMW 

IRANIII.mi'Dl BNB AI l-M)': RII.DMU I I --Ml 11 Mil/ 

IRANAimilR NBN Bl III HI B0:3A1IMW 

IRANAIAIBR NBN !H 111- HI B0::-3AIIMU 

TRANBIAIBR NBN Bl 111 111 BOMJAIIMU 

IRANAlATfiR NBN A.t III- HI B0-3AIIMU : 

'IRANAIATBR NBN Bl III 1 B B0-'3ADMW 

IRANAIAIBR NBN Ml IB-Hl BO-RAIIMW 

IRANAIAIOR NBN B,l' TB-ll', IM)”-36IIMW 

TRANAlATIlR NBN AT Til- IB B0»'3AIIMU 



•/'I'l '3A 
AI AAR 
RI14I1I) 
RB4I1II 
Rim 111 ) 

RI14BD 

RI14IH) 

RI14M II 
I'MIlD 
RII4BD 

nmiiii 



MM I III 
RB4!;III 
11411 1) 
RB4M (I 
:n;i 4 iMi 

RB4I11I 
;■ 114 II II 
;;ii4iiD 
;’ii4iii) 
R I'l 4 Mil 

RD 4 BD 
;M 14 !iD 
;,-B4i;iD 
;?,ii 4 iiii 
; 1)411 D 

RI14III1 
; 1)4 I'll) 
mi4MD 
;:ii4nD 
;:ii 4 iii) 

;, 114 III) 
;;-'ii 4 ini 
;il4BD 
RB 41111 
; 1141 1 II 



I'll'lllll 
:ii4iii) 
Rll 41111 
; 11411 II 

11 1 

IMVM 

D4713 

'RI14IUI 

RII4IID 

1)471 3 
;:.ii4BD 
;'P 4 BD 
R I'l 4 A II 
RB4IK) 

Rll 411 D 
RB4I1II 
;,>I14B1I 
;,1;I4|I|I 
R 1:1 411 D 

R 1141.11) 
RI14BD 
;,’B4I) I) 
RI;I4AD 
Rl';|41l D 



,0M1 AT I 31.ril3D0UUH:,R 
RD D - :1M) ll-NBD - 3311,1 
IMOII-3B7R 
D 1 AD 4AA4 
DMni-4AA4 

(11 AD - 4AA4 
(IH.D-4AA4 

HMD (ID 1 A 
IV 111 -(TOAD 
1711 I Dll All 
1 7D1- DDAD 



I 'Mil -1 II All 
1711 I - HI 11 A 
1 VI) I- I DllA 
1711 I : I DBA 
1 7(11- 1 DIB'i 

I 711 I - HI BA 
I 7D1 ■ I 117(1 
17(1 I I DllA 
I 70 j ■ I DIB. 
17D I -1D7D 

1 711 1 - I 1)71) 
17 in -IDB'',. 
17D1 - I llllh 
17D I - 1D7II 
1 7(1 1- - I DBA 



I' '.'111 (I D4D 
17(1 I -HIBA 



1 Vll 1- I DBA 
17111 -HIBA 
I 7 111 - I 07 D 
IVD I ■ 1 D7D 



17 II I - DDAII 
1 711 I DDAD 
17111 - Dll', ,11 

71 7(1 -IK) ,'’7 

'M II D - I A 1 11 
7 I 4D-, D I 4 4 
7 I 41) ■ II I DA 
7 I II D- 1 /. 1 7 



I 4 (I - (I 1 1 4 
I 4 D D I 14 
'Y I 4 (I - (1 1 1 4 
9 1 4 II ■ D 1 I 
71 4 0- II IDA 

7 I II II 1 (u'.V 
I Dll I Y.I'V 

7 1 D D - 1 a;:,';,' 

9100-2257 

:,'nr;' 1 VA 

RNRVD'YA 
Ri'l;,'7D7A 
1 BA , 3- D D 1 I'l 
H-l' . 3- D D 1',:. 

;m'I 3 ;:ia i 
I BA 4 - II D IV 
1 1.IA3 D D I A 
HI 'A 4 - DIM 7 
I BI..3-DD1 A 

H1A4 -II DI7 
I BA'3-D im;:. 
HI '.34- (ID 17 
'll I A 4- D 1)17 
1 IT,34 -(ID 17 

I B',;.4- D D 1 7 
IBA4- 11 II IV 
I BA 4- (I D 1 V 
1I1A4-- 1MH7' 
1BA4- DIM 7 



6-62 



Son introcluction t.o this soution I'or orUorinn information 
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Reference 

Designation 



HP Part 
Number 



Table 6>3. Replaceable Parts 
Description 



Mfr 

Code 



Mfr Part Number 



AaUQ!'-? 

A;.''2in 

A2:-'R4 

A,r2R5 

A^'^Rf. 

A:.'.'2R7 

A2;:>RI-| 

a::,'2R9 
a:?::'R i ii 

a; '2R 1 1 
A 22 R I ? 

a;?:?r 1 3 
a:;,i 2 r 1 4 
AIJ2R15 

a:?;?r 1 6 
a;;i 2 r 1 7 
a:??rii:i 

AM'RR I 9 

A32R21 

A2;?R 

AaSHIJ.? 

a2;:>r;;'4 

a;;!2|(:-’s 

a;-';;’R2a 

A;'J 2 R 27 

a;:’;'r;;'i;i 

A;i’2R:;’9 

a;';'R3(i 

a;:;?R3i 

A;:.’r/R-3:5 

a;'';-’R34 

A«aR35 

a;:>:.’R36 
a;:';:’R37 
AHi’RaH ■ 
Ai.'.’;?R39 

a;-i;'’R4o 

a;,'!;?r4i 

a;?2R4:3 

A;n:'R4:ii 

A22R44 

Aa2R4!7 

a::’;.'R4a 
a;;.i 2R47 
' A;?2R4n 
A;»2R49 
a;;';;’R5I) 

A;?2R;:il 
Al'iaR!:/;? 
A,;i2RH3 
A2;.-’Rr.4 ' 
A;J2R55 

a::'2RS6 

A; 32 RTi 7 

Ai;!2R5B 

A«2R59 

A;'.i;i’R6() 

A:,>2R61 

A;i’2R62 

a:;,i2R63 

A22RA4 

A22RAS 

A22R66 

A:.,'2RA7 

A22R6B 

A22RA9 

A22R7II 



ii:iH 4 ~(i 47 r. 

IHS 4 -(I 4 (I 4 

1 I 3 I'H- 1)404 
lBB4-() 1) 19 

()7S7- 0317 
(I7B7- 1128(1 
(16 90 - 0 (184 
()69ll-:.5430 
(1787- 0 443 

(I 7 ;> 7-()442 
(I 7 B 7 - 046 S 
0757“ 0442 
0 690 - 3450 
210 0 - 2633 

0698--31 55 
0757 ■■ (1458 
0757-0401 
(1 757" 0 460 
(I757 - (1458 

0737- (11 8(1 
0737 ■ (146 4 
(1698-3136 
(16'iMil-3161 
069(1 ■ (1(183 

210 11-2489 
■ 0698" 3432 
21(1 (1 -2514 
0737--0274 
0737" 0274 

0737-- (1274 
21(10-2489 
0737- (1346 
(1737 •■-,0346 

21 0 11 - 2 (:i 22 

0737 - 0 346 
0737 -- 034 (i 
210 0 -2522 
21(1 ( 1--2321 
( 1737--- 11 34 6 

0737-0346 
(1737- 11442, 
0698- 3 K'il 
21(1 (1 • 232(1 
(1737-- (1442 

11757-0290 
0737-02011 
0737 0447 
0737-- (142(1 
(1698-3444 

11698--3136 
11737-0 346 
11698 -- 3 I ',)(1 
0698-313:' 
0737-11279 

(1757 (1346 
(1 698-3444 
117'37 81 444 
0737-0 444 
11757 -- 1144(1 

0737--040 I 
(1737 --(lliMKl 
0737 - (1346 
(1698 --3 1511 ' 
(1698-3444 

(17;, '17- (128(1 
(1757 - 0 444 
0737-0444 
(17;,',7 -0440 
(1737-11401 

(1757- 11280 
(1757 - (1346 
069B-“89;')8 
2100-2692 
0698-3444 



'(RANl-’ilBj'DR IKIAI. MON 1''I)'"7311MU ;,’8480 

IRAM8 IBTCIR NI'N 8,1 T8-18 PO-^'BjOMW 2848(1 

TRAN8.I l-riDR I’Nl' 282907A 31 Tll -18 l'P'' 4(l(lhW 0471 3 
TRAN8 18T8R MI’N 81 11,1-18 1"0-8'.6(1MW 2848(1 

TRANBHITOR Nl’H 31 1(1-18 l'I)n-360MW 2848(1 

WPoH-miR 1, 330 17, ,12514 I- fOO-t- Kill 24546 

HUS Jin OR IK IZ ,12314 I' I (:-■ 0 • - - 1 0 (I 24S46 

RI-.BlSrClR 2.13K 17. , 1 25U I' 1 r.-8M 1 (1 (1 24546 

RniunoR ;'i,3 17, ,i23u r iCMn-iiio ikk-k.ci 

ivi-:s:i8i(:iR i ik 17 , ,i23u r Tn -0 1 ■ 1 011 24"i46 

Wi: (1 181 OR lOK 17. .ll'liU r 1(5-0 I" 10(1 ;'4546 

RoniBiiiR 1(1 OK 17, ,i25U r rr,-(M'-io(i ;'4546 

Hi; 8 I in 81! lOK 17, ,125(4 \- I C;- (1 t- - 1 0 (1 24'„,46 

R I-' 3 I 81 8 (^ 42.2K 17, ,.1238 3 IC-lli 10(1 241,46 

lUM-niVrOR-'IRHR IK 107. K 81 1)1, Al),l 1 ■ TR|4 ■ 311903 

Rinvi.BTOR 4.64K 17, ,12'3Wr l.C-O t - ; () o ;'4346 

onnfm.iR ;,i.ik j'ji .i 2;-,14 r u;:- o-t - 1 on 241,46 

l■'l•8 18,1310 10(1 IZ ,125U 1' (T;„ot- 10(1 24546 

RinninciR 61,9 k n , 121 ;, i4 1 icni't- ioo ;'4i,,46 



iT(,lN 38, 3K 1 



17 


, 1 .'.n-'iw 1 


l( 


.» .. 


1 no 


2 4 ;, 4 6 


1 Z 


,123W 1 


1 (':-.- 


(M l 


0 II 


iMiorio 


17, 


,123W F 


'M 


n(| 


1 (III 


24546 


17. 


,i;'3w 1 


3( 




1 II 0 


:''4546 


IZ 


, t 25W 1 


'll 


:=IM - 


1 (III 


,"’4546 


) 7. 


, 1 23 W 1 


31 


- IM - 


1 II 0 


2 434 6 


3K 


107, C 8 I DF - 


AD.T 


1- 3RN 


30 983 


IZ 


, 1 23U 1 


1 8--: 


IF* 1 no 


24F,46 


20 K 


Ml 7, 8 ,(,1 


IDF 


- AD.1 


1- IRN 


311983 


1 Z 


. 1 25W F 


I 8 


-0 F- 


1 on 


;-'4:,',46 


17, 


. 1 25W F 


F8 


-MM - 


1 II II 


;"4'„',46 


1 7. 


. 123U F 


18 


,-:,|| * ■ 


too 


24 346 


':IK 


107 8 8 IDF- 


AD,I 


1-1 RN 


3 0 9(13 


. 1 


":,u 1 IF 


•: (I t 


- 1 1I 0 




, 24;-:,46 


. i; 


)5w f ic: 


■- (I -t 


- Ml II 




24'„,46 


1 ok' 


1117. C 8 


1 Di: 


- AIl.l 


1- I RN 


,1 0 983 


. t; 


,'3W r '18 


Ml 1 


- 1 0 0 




24546 


. i; 


'3U F 18 


,-ni-i 


1 (1 0 




:,’4346 



O' 1-81 3T8U 



Rl;,(;i:i 8 n;iR - IRIiO Kill 1(17, 1,'. 8 1 I)l,' - AIKI 1- TH'N 
RMil 838R- 1RMR ;.1< 1(17. C 811)1- A0.1 1- IRN 
RKdlSTUR to IZ .12514 1 - 1 1;,-- (1 t - 1 0 (1 

Ri snrniR I 'o iz ,12514 r- k,:- o t - 100 

RI;;.8I8 3(,1R tllK 17, , I23W 1- ll5-nn- Mill ' 

Ri: 818 1811 2,i:i7l( 17, , 12514 1 1(3- (I t- 10(1 

Rl-:,81 8 1'8R - IRHR 311 ;,'(I7. C 81,1)1 -Al),1 l - TRN 
RIliniriCIR IIIK 17, .123(4 I' I 3 - II ( 1 (I II 

RinilBIllR 6, 19K IZ , I25W 2 ■113,(1 t 10(1 

R2 8 1518R 3,62l( 17, , I 25W 1 1 C-(M ■■ 1 (I II 

R2 818T8R 16.2K IZ ,i:'l,(4 I 1 n-IM -- 1 (I (I 

Rnri!',i8R 7;, II iz . • anu i ii:=.in loo 
Ri::818K1R 316 17, , ,23W , 18- 0 t- 1 (III 

iniiii'-niiR )4,vi< 17. ,121,8 1 'i(;-(it- 111(1 
Ri,.8i8niR Ml IZ , M'3U I- I C; (I t - i (I II 

RI31 81 DR 2 , 37K IZ , i:,'38 I I C- IM- 1 II II 

HIL818T0R 261 IZ .121,8 I- 1C -0*- 10(1 
RI liMMCR 3, 16K 17, , M-'DU I IC-, ll-i- Mill 

RinmniiR in iz ,i,''i,8 r nc iM- Miii 
Ri:318'K,IR 3 ■(6 IZ .1238 I 'I IP- (M- Ml 11 
RCIMSTIIR 12', IK IZ ,i;„'38 C 1 (', •• IM -- Ml (I 

Ri: SUITOR 12, IK IZ ,1238 I lIcni-t-MIII 

RinniriciR v,5k iz ,125U i- ii:;=mi * -mki 

RI-HIBTOR Mill rz ,1238 P [i:,-(M Mill 

RinnimiR ik iz ,i::';',8 f ■|(■■:,,(M-: mki 
R i immiR 1 (I IZ , 1238, r- ti.;,,- im • ion 
R 18 1 8 r OR 2,37l( 17, ,12:68' 2 1 (3-' (M - Ml (I 

Ri; SUITOR 316 rz ,i::-!3i4 f lo-nit-ioo 

in: 8 18 TOR IK IZ ,i 2:':,8 f ic,mi,»-mio 

111-8181 OR 12, IK IZ , 1258 F n,:"(l-t- 1(10 

innm-FFCiR 12 , ik iz ,i2"58f- tc;--‘0-»- 10(1 

111,81 8M,1R 7.5K 1 7, ,1238 F TS-O-t -1 (III 
RIVSUiTOR 10(1 IZ ,1238 F TFl-O-t-MI II 

RF SUITOR IK IZ , i;:'58 !• TOIH-- Mill 
lin'FlFitOR Ml IZ ,1238 F TC" (I > - 1 (1 IF 
I1F8;18TDI1 2,1 IK IZ ,i::'5W F TC-O-f- Mill 
RPSISTOR-TRMR IM 2(IZ (,: 8FI)F--AI);i 1--IRN 
RF'FlinOII 316 IZ ,12314 I- ICF-MM Mill 



I 854-0 473 
1854-0 4 H'4 
2(4,-,’907A 
Ml'.'': 4 --(1404 
I 834 - II 01 9 

(,:4 - 1/8-1 (I -1331-F 
C;4- 1/8-10-1(101 -F 
84- 1/8 -TO - 2) 31 "F 
i'Mi:::;,3 - 1 / 8--1 0 - 21 R 3 -F 
84 l/8- TO-n (12' -F 

84 - I /8 - 'Ml - lllO;,' F 
84 - 1 / II - 'Ml - Ml 03- F 
8 4 1/8 -TO MKI,-’ r 
84 1/8 -TO - 4221'' -1 
F 33(1X1 112' 

84 1 /8- to- 4641 - F 
84- 1 /n- I II - 31 12 -r 
84- I /8- Ml - Mil -F 
84 1 /l;3- 1 IF- 6192 I 
84 - I /B-- Ml - 3 112 -F, 

II7:,7- (I M-lll 
84 - 1/8-3 II --9II92--F 
84 1 /8- I 11-178;’ -I- 
84 1/8- Ml 3832 F 
84--l/(-l -■I8--196I -F 

F 150X302 

(:, 4 - 1/8 - 1 II--I4V3 -I- 

F: 15118211 3 

(;',4- 1/8 - 3(,l- - 121 1 --r- 

i:,4 -1/8-Tci- -121,1 - r 

84 - I /8- rci" 121 I -I- 
F:33(IX5II2, 

(,'4 -1/8 - Ml - Mill 0 - I- 
84 - 1/8-131-1 0110 -F 
F 1 3 (IX I 113 

(,'.4- -1/8- I II - MIR 0-1- 
84 - 1/8 -1 0 -1(1 110- I- 



30 983 


F 1 


'lOXI (13 




,'411983 


i;i 


FOX 2 


02 




2 4546 


84 


"1/8 


- 1 11 


- 1 ORO- (- 


:-,'4346 


84 


- 1 /8 


-1 0 


- 1011(1 -K 


24546 


84 


■ I/O 


- 1 II 


- 1 11(12-1- 


2 4346 


8 4 


l/H- 


1 II 


--,:ni7l - F 


30 98'3 


F I' 


30X5 


II 0 




:"4 346 


8 4 


I/O 


1 (1 


-Ml II 2-0- 


I97III 


Ml - 


48 1/8 -31 


II 6191- 


2 -IF, 41, 


84 


-1/11- 


- 1 (1 


36211' 


:,'4V,46 


8 4 


1 /8- 


Ml 


161 '2- F 


24 346 


84 


1/8 


- I 0 


7;-:,i r 


;;'4",46 


8 4 


- 1/8- 


3 0- 


■3 1 611 - F' 


;.'4 346 


C4- 


1 / (I 


- 1 II- 


1472- r 


2 4 '5 4 6 


8 4 


1/8- 


-3(1- 


1 0110 ■ l '-' 


2 4546 


84 


1/8- 


1 II- 


2371 I 


;'',4;,46 


8 4 


-1/8- 


TO - 


26 Ml F 


24546 


('.4 


1 /II- 


-1 (1 - 


3161 F 


,-'4546 


84 


- 1 n:i 


-1 11- 


Ml nil 1- 


:'4!",46 


C4 


1/8-- 


Fll- 


3 1 611 F 


;.'4546 


84- 


1 /II- 


III- 


1 212-1- 


;,'4 546 


8 4 


1 /IF- 


I' (1- 


1212-F 


2,4546 


84 


1/8- 


1 (1 - 


7501- I- 


;.'4346 


84 


l/ll- 


I (! -■ 


1 (1 IF 


24546 


84- 


1/8- 


1 0 - 


Ml 01 -F 


24 546 


84 


1 /H - 


I'(I - 


MIRII F 


24546 


84 


l/8 - 


3(1 - 


237 1 - F 


24546 : 


84- 


'1/8- 


TO-- 


31611 F 



24546 • 84 1/8 -III- Mini --F 

;,'4346 C4- 1/11 - I II - 1212- 2 

24546 84--1/8-I0-12I2-I- 

241546 8 4- 1 /8- 1 (I - 73(1 1 - F 

24546 84 - 1/8- -3(1- Ml 1 - F 

24546 84 1/(l-t 0 -1(101 F 

;'4;646 84 - 1/8--T0 -lORlI-F 

284(10 (1 6 91 1, -(19','-, 8 

30 91:13 F I 5 OX Ml 5 

24',j46 84- I/8-- I (I- 3I6R- 3- 



,S(M' inlrodii(,'|,ion to this section for ordering information 
^Indicates factory scUu.'ted value 












Reference 


HP Part 


Designation 


Number 



dI Q'v 



A:iPH7 I 
Ali'IJRVy 
A^':;>ii7;'i 
a;;;2I?74 

a;:,'.2R7/. 

a;.':?rv7 

ft;?;?R7i:’ 

a;:’;:’R77 

a;,'’I?rho 

a;’;;'rbi 

a;?2ri:i;'; 

a:>;'Rh:< 

AJ.'HRIVt 

ABBRHIB 

ABr'Rt'K. 

a:.>;;'RR7 

A,;'7Rl)0 

a;’;’RI'I7 

ARRRVO 

A;!>:i'R9i 

AR2R7:? 

A^yRv:? 

a:'':?h'?‘1 

A;:>RR9r< 

a;.'>;?rva 

a:;’::'R 77 
Al.’RRVt) 
a:.':?r77 
a:’RR I () (I 

Al'RR I 0 1 
ar:?r 1 OR 
ARRR 1 03 
AR.RRIOO 
Ai’RR 1 o;:> 

ARRR 1 OA 
ARRR 'l 07 
ARRR 1 OH 
ARI'R 1 09 

ar:?r 1 I 0 

A RPR 1 1 1 
ARRR1 1 
f)RRR 1 1 3 
Al.'i'iR 1 1 A 
A RPR 1 IH 

a;? PR I 1 A 
APPR) 17 
APPR 1 1 H 
APPR) 19 
APPR IPO 

APPR 1 PI 
APPRIPP 
APPR 1 P3 
APPR IPO 
APPR 1 PH 

APPR l.PA 
■APPR IP 7 
APPR 1 PH 
APPR1P9 
APPR 130 

AP;;!R i 3 1 

APPTP 1 
APPTI’P 
APPTP 3 
APPTP 0 
APPTPH 

APPTP A 
APPTP 7 
APPTP 1 1 
APPTP 9 
APPTP 1 0 

AP.PU 1 
APPUP 



H7',/7- 0P79 
07F17 - OOOO 



0717/ 000 0 
'I7H7 - OOO 1 



07H7- 030 A 
0A9I':1' 3 I HO 
IIA9I;I'3000 
n7H7 ■ 0PH9 

I17H7 ' 0PH9 
(I 7 H 7 0 000 
07H7 OOOl 



071 


,‘i7- 


111'-,' 7 9 


071 


:i7 


■ II30A 


IIA9IF 


3000 


P 1 (1 II ■ 


PHPP 


1171 


rT7- 


- (1001) 


1171 


>7 


(10(13 


07! 


;i7- 


- OP IT 9 



(IA9i:i“31H3 
IIA9T:l-:ilH0 
II7H7 030 A 

1IA9H 3000 
117H7 ■ 0PH9 
07H7 OPHV 
II7H7 ■ (1 00 11 
(I7H7 0 00 3 

DAVIT' 31 H3 
07H7 030A 
l)7H7’ HOOT 
07H7 0 00 I 
1IA9H'3000 

IIVH7-0 0 17 
II7H7' 0 199 
0A9H 3030 
I17H7' IIOOO 
(17H7- 00 IH 

l)/,9H • 30011 
H7H7 " 0 PHO 
D7H7 • OPH II 
IIA90' 3 I 3A 
DVHV' (10 0 1 

H7H7' OOIH 
H7H7- OOOII 
IIA9H 'OOHV.T 
DA9II"303IT 
I17H7 ' 0 039 



PI 0 II P A3 3 
II7H7 oo;'o 
II7H7 •0000 
D7H7 '• 0 007 
I'7H7 ■■ 0 007 

(I7H7 OOAH 
II7H7' OOAH 
07H7 ■ OOAH 
II A 9 IT " 0 0 IT 3 
07',)7' 0P79 

07H7- HOOP 

( 1 3 A 0 -IKrTH 
03 A II " 0H3H 
03AO'OH3H 
03 A II" 0H3H 
ITT A 0 ■0H3H 

03 A 0-0H3S 
03A0-053H 
03A(I IIH3H 
036 0 ■■ 053H 
II3A0-- 0H3H 

lHPA-0 09P 
THPA'OOVP 



Table 6-3. Replaceable Parts 



Description 



RITKIHTOR 3, lAK 17 . . I PHU T T (,TMI t •- 1(1 II 

R E ! 1 1 !T T Cl R t P , 1 K 17. .1 P HW f ' TO (I > ■ 1 0 II 

REHTHTOR 1 P . I K 17 , 1 PHW T IOII>-lllO 

RPHlHrnR 7.5K 17 .IPHU T' TTH'ITt- 1 0 II 
RPHl KTDR 10(1 T7 , IPHU F T(;:-\0 1 0 0 

REinHIHR IK 17 ,1PHU F T 1'.“' 0 f- 1 0 (I 
RETTIBIHR 10 T7 PlPHUI F (TP- II )- I II (I 
R i; ti 1 T n R P . 3 7 1< 17 .1 P HU T Tn ■- IT*' ■ 1 0 0 

RTHTHt'OR 3TA 17 , TPr»U F TC:'' IH ■ 1 II 0 
in-HIHTHR 13. 3K 17 .IPHWF T I'THH ■• 1 0 (I 

R T I i I H I IT R I 3 . 3 K I 7 . I P H U F I ( : -■ IT* - T 0 II 
RTTHHTOR 7 , HK 17 .IPHW F T'P..'01'HIO 

RTHHiTUR TOO 17 .IPHW F T(::"IH 10(1 

RTHTHTOR IK 17 ,1PHW F TC- IT*-- 1 0 II 
RFHTBKiR 3.1AK 17 . PHU F T (/■• IH HI II 

RTHIH ITIR HI 17 , 1 PHU F T C "TH ■■ HI 0 
RTHTHTHR .31 A 17 .IPHU (■ TT'.'-lH HU) 
RIHHHOR-TRHR lOK HI7 C H I niv-AO.I 1-IRN 
lU'KHTTITR 7.HK 17 .IPHU ( IIHIH-HIO 
Rl-'HIHITTR IPl 17 . 1 PHU F T'lTHTt'-HIII 

RIHTHTHR 13 . 3K 17, .IPHU T M';.' (I;t ■ HI II 
RTHIHIOR 13.3K 17 .IPHU F, Tr.-'-'Ot ■■ HI II 

RI;'HIBT(TH T.IT.'.K 17 . T PHU F T l;'= IH • 1 0 1) 

RFBIBTHR P . 37K 17 .IPHU F TH~IH-HI(I 
RTBI.BTHR 1 0 17. . IPHU F TC'HH - HI II 

RTHTBIIIR 31 A 17 .IPHU F I ( '. HI ■ Hill 

RFBIBTITW 13.'. 17 .IPHU T 1 OTT* I III) 

RF.BHTTHR 13. 3,. l7 .IPHU F T(".-'(H • 10 0 

RF.BHiTDR 7 . Hl< 17 .IPHU F TIp.'IH 11)0 

RFBIBTHR 1 PT 17 .IPHUF TC'. - (H- HI II 

RTBIHTHR 3.H3K 17 .IPHUF H;-. IT* ■■ HI (I 
RFHH'nTIR HI 17 .IPHU F TC;- IH- HI (I 
Ri:nTi>n)R hid 17 .iphu f iip. 0 hiii 

inTBIBTOR too 17 .IPHU F 11".- (H - 1 II 0 

RFBIBTHR 31A 17 . T PHU F nTH) ■* • HI (I 

RFBIBTHR HAP 17 .IPHU F TT::''TI> - 1 (1 0 

in'BTBTOR Pl.HK 17 .IPHU F 1 !;=■ IFt • HI II 

RFBIBTHR, 30. IT 17 .IPHU F (T:'.--llt 100 

lUBTBTOR 90.9 17. .IPHU I TI'HUIt-HIO 
Ri:B 1 ITTOR A19 17 .IPHU F T'CT’. (H •• Hill 

RFBIHTHR 19A 17 .IPHU F FH.UH' HIII 

RI::'B,IBTTIR IK 17 .IPHUF Ti:.- (H ■■ HI II 
RFBHTFHR IK 17 . IPHU F II':- IH " 11)0 
RF:B.IBU)R 17. fix, 17 .IPHU F TB-UI > ■■ HI 0 
HFBTIiTHR HID 17 . IPHU F TH-ITt' HID 

RFBIBTHR A19 17 .IPHU F TBrIFt- HU) 
1UI.TIBTHR 7.HK 17 .IPHU F IC-IH-HIUI 
RFBIBTHR P.AIK 17 .IPHU F T IXF* - HI 0 

RT, BTBTHR 107 17 .IPHU F TF',' ll’t Hill 

RFBTBTOR A.HIK 17 .IPHU F T l,'.-‘IH ■ HI 0 

HI.: B1 BT HR- I RMR IK 107 H BHBv AD.I ITRN 
RFBHTIOR 7;i0 17 .IPHU F TBi-TI * - Hill 
RFBIBTHR 7 .,HI( 17 .IPHU F TH-IH-HII) 
RFBIBTHR 1 A . Pl( 17 .IPHU I- Tr''-(H' • 100 
RFBIBTHR lA.PK 17 .IPHUF IB-ITt-HUI 



RFBIBIHR 10 OK 17 
RFBIBTHR TOOK 17 

rfb:ibtt:ir huik 17 

RFB'IBTITR 1.9M( 17 
RFBIBIHR 3.1 All T7 

RFIHBTHR 111) 17 . 



.IPHU F TFT>(F* ■ HUI 
, IPT'iU F ■Ii::- IH- HUI 
. 1P.HU F IFT-‘(H ■HUI 
.IPHU F TCHH’' HUI 
.IPHU F TO-(H-HUl 

IPHU I- ■F(:;"0'i ■MU) 



I FRMTNAI. 
TI, RMIUAL 



TFB'F I’lTIN'r RHli 
TFBT t'ClTNT I'l;'.!) 



TFRHINAI. TFBT RIT'INT PC IT 
IIHHIWAF TFBT PHINT PCP 
TF.RMINAl. TFBT' PHINT PCC 

(I WMINAL TFBT POINT PHU' 

tf:rh(nai.. tf:bt pit.inf pch 

IFRHTNAI. TFBT PIHNI PCB 
(F:RMINAF TFBT PHINT PCri 
TFRITINAI IFBT PITTNT PCB 

.U.; HP AHP BP IHIAI, TH-99 PKB 
IC: HP AMP BP OUAI. Tn-VV PKB 



Mfr 

Code 



POH06 

POHOA 

POHOA 

POHOA 

POHOA 

POHOA 

POHOA 

POHOA 

POHOA 

1970) 

19701 

POHOA 

POHOA 

POHOA 

POHOA 

POHOA 
IMHO A 
3 II 9 IT 3 
POHOA 
POHOA 

197 111 
19701 
POHOA 
POHOA 
POHOA 

POHOA 

197IH 

197111 

POHOA 

POHOA 

POHOA 

POHOA 

PO.TOA 

POHOA 

POHOA 

POHOA 

POHOA 

POHOA 

POHOA 

POHOA 

POHOA 

POHOA 

POHOA 

POHOA 

POHOA 

P OH Oil 
POHOA 
POHOA 
POHOA 
POHOA 

3 09i:i3 
POHOA 
POHOt, 
POHOA 
POHOA 

POHOA, 

F'OHOA 

POHOA 

POHOA 

POHOA 

( POHOA 

on II 11(1 
II II (III II 
UO 0 1) II 
III) Ollll 
(III II I) II 



Mfr Part Number 



CO- l/H-T 0--31A1F 
CO' 1/B--T(I-1P1P'-F 
CO 1/EF I 0 - IPIP F 
B0-1/(9“T(I-7HI)1 -F 
CO " 1 /0--TD -Kll' F 

BO - I/H-T() -1(U)1 F 
C/1-- 1/H-T IF KIRI) ■ F 
CO -1 /H - T II -P371 - I- 
CO’ '.I / R-T(F-3)AR 'F 
■Ml oi:;i/0-riF-i33P’F 

MF OCl/H' T O ■133P’ F 
C;0 - l/»-TIF-7H()l ' F' 
CO- l/H" (IF- 101 - F 
CO- 1 /H -T«- HID I - I- 
CO- 1 /(F T 0 -31A1 I 

CO-l/H'-TO-llIRD-r 
CO 1/l.l-T II-31AR F 
F:|HI)XUF3 

CO - 1/IF -T IF'7H(I l ■-|•• 
CO- I/H -KF'-IPIR -F 

MF OCl /H-TII- i.'.3;’ -F 
MIOC 1/H-T (F-133P-F 
CO- 1/0~T I) -3H31 (■ 
CO - 1/0-TII-P37I F 
CO 1 /IT" IT)-- I OR (F t 

CO- l/H--T(F-31AR-F 
'MFOC 1/H-T IF--133P T' 
MF0C1/B--T(F-1 33P-F 
CO- 1/B-T l)--7H0 1 r 
CO - 1 / H - TO - 1 PI R I- 
CO 1 /H- I II -311 3 1 -F 
CO -1/8 - TO - 1 HR IF-I- 
CO-l/H-TlF-lOl F 
CO-l/H-'TO-KII-F 
CO- l/H- T(F■■.■n AR F 

CO- l/H-TIF-H/.PR -F 
CO - 1/H-T IF-PIHP- F 
CO - 1 /H- III - 30RH F 
CO- 1 / H T l)-9()R9--F 
r.O I/II-TIF-AIVR F 

CO- l/H- T 0-1 VAR r 
CO- 1 /H-TIF-l (Ull -r 
CO ■ l/B-1 (I- 10 01 I- 
CO -1 /H - ni- 17HP -F 
CO - l/H - riF- 101 .( 

CO- 1 /B- T IF-A I9R -I- 
CO 1/B-T0-7H0 1 F 
CO l/I:F-TI)-PAl 1 T- 
i;0--l/H'-T (F-IO/R-I 
CO - I /B-T IF -A IT I IF 

FT HI) XT OP 
CO- 1/B--TIF-7HI -F 
CO' 1/B-'HI-7B1I1 r 
CO 1 /B-T (l- lAPP -r- 
i:;o-i/i)-T (F-1APP I 



„T (),..,i (H| ,v-F 

111-111(13 I 
- T II - 1 (1 113 -F 
TH-19A1 -F 
TIF-31 A1 - T 



CO - I/O- 



OR OCR 
(TROFH 
ORUF.R 
OR OFR 
ORDFR 

OR DF.H 
OR OITR 
OR I>ER 
ORDER 
ORDER 



I 0-111 I 

BY DFBCR IR T tllN 
BY DEBCRIPTICIN 

BY dfbcr:irt:ihn 

BY DE BCR (FT ION 
BY IH'TTCRIRTTITN 

BY DEBCRlPmiN 
BY DinTCIMPnilN 
BY DEBITUPTIHN 
BY DI'BCRIPTTCIN 
BY DFECRIPTKIN 



PHOOD 
PHOB 1) 



lITPA-linVP 
1 HP6 -1) II9P 



Sbr introduction to thi.s section lor ordennti intormation 
*lndi(,'ute.s factory selected value 






























Table 6-3. Replaceable Parts 



Reference 

Designation 



HP Part c Q. 
Number d 



Description 



Mfr 

Code 



Mfr Part Number 



Ac'SVR 1 



1VIIS--()9(U H 







1 i)ini>i; -/NR 17 . ic- * . o i B7. ;;!B4r:ii) 'iviib-ovoi 

a;:.':,',! mibc'.bu.ankciub partb 

counw -t or; AHPi...in.E:» ;:'B4 bo obsas-ooi 




See introduction to this section for orderinfi information 
^Indicates factory selected value 



esse: 














Reference 

Designation 



AP'.IC'l 

A;r5(':'i 



AIMCA 

ASJC7 

a;?,m:;i:i 

a::/:^c;9 

AtMCl 1) 



A;r3c 1 1 
ArMn;:’ 
a;"3(. 1:5 
A::'.M,:n 
Ai:j:jnis 



a;,’,m'. lAX' 
a;:'31:17 
a;:':i(,: 1 lii 
a;:.’.m’; 1 v 

A^'7i,:::'iix 



a;:':m;;m 

.a:-' 

AI-Ml'i-'fi 



a?:m;;;>6 

A;'3i;;?y 

a;mi:;:;'i:i 

a;;mi;:'? 

At';M;3i) ■ 



a;;'3C3i 
a;:’;m:3:-' 
a:? 3 1:3 3 

a;:’3(:;34 

A:s3r,vnr. 



a;'.’3(:3a 
a;imi;3V 
a;,'3(;3i:i 
A a 31', 3 V 
Aa3(:‘iii 



a;:'3(;-ii 

A;:’3r:^a 

A;;’3r,'V3x 

Aa3i:^''i 

Aa3(M;'- 



a::’3i:;4a 
'a;:'3i;<v/ 
a;:’3i;‘>i:i 
A a3c:n9 
a;:.’3(;',j 11 



A,)!3riH , 

Aa3t:;>3 

Aa.Mr.j'i 

a;';3i;3!:i 



Ai!313i/)' 

Aa3C':,v 

a;.’3i::aii 

A;:.'3t;M 

a;'’3i:6;:> 



a::'3i;a3 
a;';m:;a^x 
A::’ 3n/i;’i 
A:?3c:fiA 
A a 31’ 67 



A a 3 1; 6 I I 

a;,'.'3i;69 

Aa.3l.‘.70- 

Aa3t,;7a 

a;;'3C73 



6-66 



HP P... c 
Number 



liri56S'-60 17^ 



0 I 60-a(l'5» 

0 16 0" 01 ;.' 7 



II I Ml ' ;;’ii^;'; 

I) 1 6 II -a II 5 5 



1116(1 ■::Mi;:iri 

0 1 6(1 11 55 



II I All ■■ aanv 

II I All- i? II 53 



II 1 611 (11^5 



11)6 (I -2(155 
(116 II -■211 5 5 



0 1611 3656 
1116 11-22511 



111 ;>) • (1 115V 



(1 1 4(1- II 1 VV 
I1 16 II -21155 
016(1- 21155 
1116 (1-21155 
II 14 II -0 IVV 



(I I 6(1 11437 
0 16 0 4 0114 



(1121 - 11036 
0 16 II 2055 



(112 1 ■ 0 446 



0)6 0-2055 
016 O'- 2055 
II HiO - 2055 
(116 0 - 3456 
11 16 II • 2 055 



0160 ■ 4 :, 'VII 
0 16 0 -411114 
(II 611 -22117 
0160- 2055 
(116(1 -2 1)55 



(I I All- 2055 
(I Will 225(1 
0 12 1- II 05V 



111 6 II - 2 05 ; I 



1116 0 3456 

II I 6 0- 2055 
(1 160- 3046 
0160 - 11437 

III 2 1 - 0(136 



016 1) -4(1(14 
016 (1-2 055 
111 61) ■ 2ir.V5 
II 16 0 -2055 
0160- 2 055 



016(1 -2 055 
01611- 2 055 



(1 1611 - 21155 
111 2 I - 0446 



01 6 (I - 2055 



0 1611 ■2055 
11161) -,2 055 
I) 160 -'2055 



(11 6 11 "2 (1 55 
II I 61) - 30 46 
0 16 (I ■ 2055 
016 (I - 2(i!i5 
1116 (I ■2055 



0 1611 ■ 2250 
II 160- 2055 



0 121 ■ 0452 



Qty 



Table 6>3. Replaceable Parts 



Description 



DAM'O'OI Dili l■':ll,'ll U NO, 2 A55DhIH.Y 



CAP AC noil - FXD 
CAPACnnIl 1X0 

Ntrr AiviiiiNin) 

CAPAC ru)l6 I XI) 
CAP AC noil -r XI) 



'07 IIIOUOC 
'5DDC CPI) 



■Kill 2117 Kiiivoi;; I, I'll 

mo -2117 loovoc cm 



CAPAC 1 1 1)16 r XI) 
CAPAC mm I'-' XI) 



, I) iiir 

, (1 1 111' 



CAPAC nciic r-xi) 3iiopr 
CAPAC mill r XI) , oiiiP 



CAPAC) IClIC rxi) 



Kill' 2117 IIIIIVDC cm 
mo - 2 II 7 1(1 (IV DC cm 

t-57 3II0()I)C, MICA 
K:|(I-2II7 KKIVDC CI'H 
mil- 2117 KIIIVDC I IP 



CAPAC) 1 1)11 -I' XI) 

CAPAC mm 1 XI) 
CAPAC mm -I- XI) 

CAPAC ) I (III I XI) 



. II I 1 m 
1 0 0 (IPI 
5 . IPP 



CAP AC ) I cm ■' V iPMi) -cm 



K)(|-2li7 IIIOVDC cm 

mo -207 lOovDc cm 

1- ioz IKVOC CI R 

■!■ ,2 (6 PI 50 0V DC cm 

2 - II PI 350V PC -MIC 



CAPAC) lim- CXI), 240PI' 



CAPAC. n im-rxi) 
CAPAi: 1 1 cm CXI) 
CAPAC, I TCm CXI) 



CAP AC, I I im - CXI) 



( 57 ,miVI)C MICA 

KI0-2H7 lOIIVOC CI R 
mic 2117 1 II II V DC, CI R 
too -207 HI (IV DC, CI R 
)-57 ..lllllVDC M1CA 



CAPAC I icm -I XI) 
CAPAC nim^ CXI) 



CAPAc;mm-v irmr - cc.r 



-57 5 IIIIVDI;; OCR 
■207 50V DC cm 
5,5 10 PC 350V 



CAPAC I I cm 



CAPACmiR -V IRMR Cim 



I 0 (IV DC 
'C 160 V 



CAPAC,) nm^ cxo 
CAPAC) TOR -C XI) 
CAPAC n cm CXI) 
CAPAC I lOR -CXD 
CAPAC n cm - CXI) 



FXD ,ini)C 

I XI) , 0 me 

rxD 1 HOOP I 
CXI) ,0)I1F 



■mo ■2117 loovDc; cm 
t oo - 207 lOOVDC; CCP, 
■III IF -2 07 lOllVDC cm 
1 107 IKVDC CCR 



K:I0■■2I|7 lOOVDC cm 



CAPAC) lOR •■FXD 4700PF i -2li7 Pl'iOVDC CCR 
CAPAI, NOR - I'XI) . me I■■■207 lillVOr: CCR 
CAPACmiR ■ FXD 3I)0I'C >-57 3 II IIVDC ' M I C A 
CAPACmiR CXO ,0 11,11" I'MF COZ lOOVDC ICR 

CAPAcmm -cxD ,imic ico-i'iiz ioovdc cm 



CAPAC) nil) -CXI) .11)1.11- too- 207 IOOVDC CCR 
CAPACmm-CXl) 5,1 pc >■-,2l.l,'C 50 0VDC CCR 
CAPAC I rOR- V IRMR CCR, 2-ltPI 3liOV PC- MIC 
NOT A''iHICMCD 

CAPAC I IliR- I XI) ,0mc mo 207 IOOVDC cm 



CAPACmm -CXD KIIKIPC >-1117 IIUDC CCR 
CAPAI) lllR- CXI) .lime >00,207 IOOVDC UR 

CAPAC mm -CXI) 25(IPC > 17 lOlIVl'C MICA 

CAPAC) lim -I XI) I2PI >-57 lillllVDC CIR 
CAPAcmm -v IRMR -CCR 5,;i iimr 350v 



I,:6PAC1 KIR FXl) 

CAPAC mm CXD 

CAPAC.) IIIR - 1 XO 

CAP AC mm CXI) 
CAPAC mm I XI) 



11)1 > -207 5IIVDC cm 
OlUC >I.IO-207 IOOVDC CCR 

oiiiF mo ;'ii7 IOOVDC cm 
OlUC tllO-207 IOOVDC CCR 
, 0111 c ■mo ;,'ii7 IOOVDC cm 



CAPAC n OR- CXD 

CAPAC) 'um r-xi) 

CAPAC) lOR-CXD 



'07 HIIIVDC cm 



lime > 1 ) 1 ) 207 KiovDi: fi r 



cAPAcmm--) XD .011)1 >oo- 

CAPAIM IOR- V IRMR- Cl R 4.1 

cAi'Acmm Fxi) ,i)M)C -mo- 



IOOVDC CCR 
'I IcilV 
HI IIVDC cm 



NO I Alii) ICNFl). 

CAPAC) l(m- CX() ,0)111- >00- 207 IOOVDC UR 
CAPACI'IOR-'-CXl) ,011)1- K'lO-i'llZ IOOVDC CCR 

CAPAC mm -I'XI) ,i))nc >iiii-:.'07 ioovdc ccr 



CAPAC) lOR -CX'' 
CAI'ACmiR-CXD 
CAPAC mm -CXD 
CAl'ACmiR- CXI) 



CAPACI'I OR - FXl) 



,onic mo-2i)7 Ioovdc ccr' 

250PC *■- 1 X IOOVDC MICA 
,0niF >1:10 -2)17 HMIVDC CIR 

,omc. -mo -2117 IOOVDC c.fr 
.OIIIF -mo-Fiiz IOOVDC cm 



CAi'Acmm ■ CXD im > -57 i.ioovdc cm o>--3o 
CAPAC rr'oR -CXI) .iiuic mo-207 ioovdc ccr 



Nccp a''ihu-;nc.d 

CAPACmiR- V IRMR- AIR 1.3 -5,4)'C I'/ftV 



Mfr 

Code 



2 III 4 00 



21)400 

20400 



2 040 0 
20 400 



21340 1) 
20400 
::'i)4(;ii) 
20 400 
2I;I4))() 



20400 

21140(1 

20400 

204)10 

52763 



73') ,36 
20 400 
2040 0 
21:14011 
72)36 



20400 

204111) 

52763 

;-'i:i40o 

20400 



21,14110 
20 400 
,2 II 40 0 
204110 
'21)4110 



5621 IV 
20400 
20 400 
20400 
2040(1 



2041) 0 
204011 
5271,3 



20400 



oil 4 00 
21140 0 
I'D 400 
2040 0 
52763 



,'1140 II 
204011 
2041)0 
2 1-14 Oil 
2041)0 



20400 
:-|)4l) 11 
20400 
21140 0 
20 40 II 



;;'I.I4II0 
20400 
1,-040 II 



204011 
2040 0 
20 4011 
21)41) 0 
20400 



2041)1) 

20400 



7-4V70 



Sue introduction to this section lor ordcnnif intormution 
••‘Indicates factory selected value 



Mfr Part Number 



00565--60 174 



0 I 611-2055 
I) I Ml -01 27 



01 611 -::'() 55 
1116 0-2(155 



01611-2055 

0 I 611 -2055 

0) 6(1 ■ 2207 

01 60 -2055 

1) 1611-2 055 



0 I 6(1 - 2055 

0 16(1-2055 

01 6(1-3456 
0 )6()”2251) 

30 4324 2/OPI- 



Dh15l 2411 03(1 0UV1 CR 
0160-2055 
1)1 ltd --2 1)5 5 
(116(1-2055 

DM) 51-241,1 03(1 IlUV ICR 



0 16 O-lHt.'V; 

0 160-40 114 

304324 5,5/lllPC NIM.I 
(1 160--I.MI55 
0121-0446 



016(1-2 1)55 
0)6(1 -21155 
0160-2055 
IF) 60-3456 
016II--2055 



C067F251 H472MD22 
01 611-4 0114 
0160 -2207 
1)16(1-21)55 , 

II 160-2II55 



0 16(1-2 055 
(I I 6 (I -■-2250 
3II43;'4 2/l;IPC 



I1 16 11- 2 055 



0160-3456 
1)160-2055 
I) 160 -3046 
0160- 0437 

304324 S. 5/1 BIT Nl’I.) 



II 1 60 -40l;)4 
II 1611 -2055 
01 6 0- 201,5 
0 1611 -2(155 
0160-2055 



0 160 - 2055 
0160-2 055 
(II 6 (I 2055 
0 121 -0 446 
0160 2055 



0 I 6(1- 2 055 
0160 -2055 
01611-2 055 



0160 - 2055 
01611-3 0 46 
11160- 2055 
0160-21)55 
0 160 -2055 



0160- 2251:1 
016 0--2055 



)l)7- 01 (l3- 021) 









Iiu , -.Vt’ 



























Table 6-3. Replaceable Parts 



Reference 

Designation 


HP Part 
Number 


c 

D 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 




0 1 ;:.l 1 (1 43t’ 


4 




BARAC i rOR ’ V THI4R-A1R 1,3 ’3,41’F 1757 


74770 


if)7-(ii 03“(i:;’o 


A;r,?r,i'< t 


1711 1 ■ (10 47 


1) 


6 


i);i:oi)i,'Burr(::HiNi; aou 75ha bomb 


:;’ii4B0 


170) 01147 




17(11-1) (147 


B 




Dinoi,- i.w:n'(,;MT)')B aou 75 ma iii).)5 


;:.’.B4H0 


I 70 B 0 047 




170 ), ■• 107 0 


7 


5 


DrODI: ■I’lN 1107 


ao4(;in 


1701 ■■■ 1070 


Ar>'.?r.R4 


17 0 I- 1(17(1 


7 




1)1(11)1':; 1’ IN 110 7 


;'ii40 0 


1 70 1- 1 (170 


A:.?3CH5 


17(11 "I (170 


7 




i)i(ii)i;’ -PIN 11117 


?041:lfl 


1701 ■•1070 


Ay.'inR^ 


1701 ■■ 0’33ri 


7 




1)11)1)1:'- !::i’i s:r.G bchotiky 


;.’P)4Hi) 


1 7 0 )-l)',;,35 










Nor abbiumim) 






Air.Mr.Ki:) 


170 1-0’.;i3U 


7 




DiiiDt -BH BIB n.iiiriixy 


;;’i:i4O0 


17 01 -11 535 


a;'';5CH 7 


170 1 •0047 


B 




imiDi; BWIIBHINB ;?07 75MA 1 IIN'3 


P’ 11 4 BO 


17 01-0 (147 


A;r:M;;iM o 


1701- 0047 


B 


1 


D'H'iDi: ■ Bum;m NB bob 75ha ionb 


;’!:I4B0 


17 0 1 ■0047 


A'.riCK 1 1 


17(1 1 ■ 1 0711 


7 




1)1(11)1 PIN 1107 


P’ 041:10 


1701 ■■107(1 




1701 ■ 1070 


7 




1)101)1 PIN 1 1 07 


;;’H4i,)o 


1 70 I - 1 1)70 


A;:’3f:in :'i 


1701 0 047 


'b 




DlODl -BUriBHlNi; :’07 7'.’iMA IONB 


;,,’i;i4Bii 


17 0 I - 0 0 47 


a:?3i::r i ^ 


1 70 1 -0ri3’,i 


7' 




i),ii)i)r,'-Bii BIB BBiiirniry 


;;’04Piii 


1 7 0 1 ■■ 0 1.35 


A:;>3r,w i 'u 


170 1 ■oi-y.iri 


7 




DKIDI BM BIB IIBHIIITKY 


2041:10 


17(1 1 ■ O’-'i.VPi 


A:.’3nR 1 h 


170 I - 1) 1)47 


b 




I) IllDI' 5101 11,111 NB ;’07 7506 IlllOB 


;.’ii40 0 


17 01 ■Oil 47 


AIICIC'.H 1 7 


17 01 ■■■033'3 


7 




DlODl ■ BM BIB BBHimilY 


2O4i;i0 


17(1 1 0535 










NOT ABB1BN1.1) 






A;''"ir;i! 


7), 7 ()•■■ ()();,,’ 7 


3 


7 


BORl: ■ '■::) III: 1.1)1 NB 111 AI) 


;ni4H() 


7 17(1 ■ (l(i;,,’7 


Ai’3K3 


9170- i)o;;)7 


3 




BlllO:^ Bimi.DllOB PDA I) 


;.;’040i) 


71 70 -on;,’ 7 




■ 71 70-0 0;'’7 


3 




(:;i.iRi; ^5iiii„i.,DiNB ni ' ad 


;'.'fi4i;ii) 


7 r/ii ()(i;;’7 


A;?'.M-;r;. 


7171)-0 l)t’7 


3 




(■.llRl:- Bill 11.1)1 NB HP Al) 


:,’ii4P,i 0 


7 170 • 1)0 27 


A;‘’3C6 


7) 70 •■ 0 0 ;.,’7 


3 




(•.Bin; BMIPI.DINB 10:', Al) 


P.’(,140(l 


7170 ■()(i;;’7 


Ae3r-7 


717 0 • 0 o:.’7 


3 




(::(iiiP,-BHii, Li):iNB dp ad 


;i!;i4o 1) 


7 170- do;:! 7 


A;.'.’;5i:n 


71 70’'0 0:,’7 


3 




BORIB Blim„l)INC MlAl) 


;''.’'(i40i) 


V 170 -(Mi;;i7 


A;’3I.-,7 


7170-0 o;;’7 


3 




BIIIIP/ ;'.llli;U)lNB BP Al) 


;,,’ii4Bi) 


717(l-ll(i;-.’7 


a;.'.’3I: 1 (1 


'717(1 0 o::,’7 


,1 




Bllin:, ■ Blill'-LDINB 10, Al) 


;’H4O0 


7 170 ■on;;,’ 7 , 


Al^'.l. 1 


7) 40- on;:’ 


J.t 


) 


l.'IDBI.iiOl 111 ■■■(:, II- Ml, 1) 4,71111 107. 


:n'J4Pi 0 


7I40 0 1 I:” 


a::,’ 31.:,’ 


71 oil- 11.4 1 


0 


1 


INDUB IOR RP ■■'BI-P^MI, I) IMlIUll 57. . 1 66DX , 3051. B 


;,;’,04Pio 


7 ID (I 1641 


a;”'.'.i- 3 


714 0- 0114 


4 




INDOB'IOR IIP ■ BH-MI 1) 1 OUH 1 07. , 1 66DX , 3B5P B 


;- 11401) 


71 40- 0 1 14 


Ai.r.si.'i 


71 OO- 16;,14 


7 


3 


'INDUr.rOP rn" ■CH-MI 1) 30UH 5Z , 166DX , 3B',0I.B 


I’ll 4 HO 


71 no,- 16 ;.’ 4 


A, -'3 1,1,1 


7141) - 0177 


1 


J » 


:i N I) 0 B i 1 1 11 1 ) r ■ c 1 1 m i . o i’ ;.’ 1 1 1 1 i o z . 1 6 6 d x . 3 ri i;. p. b 


;’ 114(1 1) 


71 4 (I- 0 177 


a;'’;!i.a 


71 4 O^ 0434 


1 


' > 

1 


INDOCrOR 30’5NII 1 5Z , , 354DX , 7061, B Un50 


iiPi',;i6A 


ui -i6;;’3 


At’ 31. 7 


7141) ■ 0 07i;i 


3 




'INDUB IOR IIP BIP MI D , l.’OPI 107. 


;,'Pi4iii) 


7l41)- 0 070 


■A;’3iri 


71 40- 0171'J 


(1 


1 


INDUB IOR RI ■ BH - MP I) 1 aUH lOZ , 1 66DX , 3051, B 


;:’B4Piii 


7140 1)171:1 


a;? 31. 7 


710 ()■• IS 17 


'!) 




INDUBIOR in- l,,l■l■■MI,D 6,0110 107. 


:‘,’B4i,i 1) 


71 0 ()■■ 1617 


a;,’ 3;, 1 (1 


714,0 •■■() 1 1 4 


4 




INDUr.'IOR Rr ^ BlI ' Ml, D lOUI-l lOZ , 1 66DX , 3051. B 


;;.’B4Pi(i 


7140-01 14 


a;.’ 31,: 1 1 


7100 U.34 


7 




INDIiniOl Rl'^ BID Ml 1) 301)11 5Z , 1 66DX , 31)51 I'l 


;;’P)4i:i 0 


71 (111 •■•16:,) 4 


a:” 31 i;’ 


71 40 0)77 


1 




INDOB KIR RP ■-BII- M1,.D t’P’UH lOZ , 1 66DX , 3051. B 


;;.’Pi4i;iii 


714(1 0 177 


A,"’ 31, 1 3 


71 4(1 ■1)0711 


3 




iNDi,ii:;'KiR RI' i:ii MI D ;;’,;:’oi-i lO'y. 


;’i;i4Pi 1) 


714(l- 0071';) 


a:,’ 31,, 1 n 


711)(1'1S;;’0 


'■,1 


1 


.INDUCTOR RI '- BIl' Ml, D 15UM 10Z , 1 66DX , 30'11. G 


;,'’B4PU) 


7100 - 1 6;:M) 


A;.’3i-.r3 


7140 0434 


1 




INDIIBTOR 305N1I K'lZ . 3','541)X , 7061., B U - 1 50 


OB '‘.6 A 


UP -is;;’;! 


a;?, 31, 1 b 


7140'() 144 


0 




INDOBTOR RI'- Bll-MM) 4.7UII lOZ . 1 05DX , li’Sl G 


;;’0 4B(i 


7140 0144 


a;’’ 3 1.17 


711)0 • 1 634 


7 




INDUCTOR RI--GH-MI..D 3.111111 5Z , 1 66DX , 30'=il. G 


P’P141,II) 


71 (1 0 U:.;;’4 


A;'31. 1 A 


710 0- 1617 


l! 




INDOB, IllR RP- I, II- MID 6,01,10 1117. 


;;‘i)4iii) 


7) 0(1 1617 


A):' 31.1.9 


7 1 40- 0144 


11 




INDOB'KIR RI- -BH-MI ,D 4.71IH10Z , 1 05DX , '„’6I,,B 


;.'.’B4PI0 


7140 (1144 


a;:’3mi’ 1 


1) 1 1 ’,•.’.) 7 ■■ 0 0 0;”3 


5 


1 


BAP 11 li INmiBIOR 


2114110 


OH',. 57- (I0li;,’5 


■ a;,’3«v . 


1 (;)'."i4 - 034S 


1) 


1 


TRANP.IPGIOR NP’N :.’.1'I5 1 77- 0 1 IO-,7:,’ PD“-:?(I(IMW 


(147 13 


;’N5177 


a;.’3u;’ 


ll:)!.'.4-()404. 


0 


;,’ 


IRANOIPII'CIR NPN 01 TO-IH P))-360MU 


;;’H4B0 


105 4 ■0404 


A;'.’3Q3 


1U03 ^ 0 007 


■7 


5 


IRANOIOTOR I’NP ;:’M3:.151 0.1 '((') ■ IP) 1’ I): 360 MU 


0 4713 


M3 1 


a:.’3U'1 


1 lil53 ■■()() 07 


7 




IRANO KVIOR PNP’ ;-.'N3.?5 1 01 TO- 10 l’l)-360MU 


0 471 3 


P.’N3;:’5I 


A;?3IJ'3 


1 U5’3-0;:’67 , 






TRANOlOrOR :i t-P I N-GHAN I) MODP K'l-7;;’ 01 


P.’ 11 4 111) 


1 1:155 - 0;’67 


At’ 3 us 


1 B!‘i3 •■ 0 01)7 


7 




TRANS 1 01 OR I’MI’ P,’I'I33','Y1 01 TO lO PD-3611MU 


0 4713 


2N3251 


At’3U7 


1 B'34 0 41)4 


0 




TRANOIOTPIR NI’N 01 TO- 10 PI) ■■‘360 MU 


;.’PP4(10 


1 054--0 40 4 


a;.’3Uu 


1 BS3 ■ 0 007 


•7 




IRANOIOTOR PNP :.',’N'3051 01. lO lIl l’l)-“360MU 


114713 


;.’N.'.;’5i 


At’307 


1'B;V3 - 0;;,’,67 






IRANOIOTOR .I'PP'I N-BHAN 1)- MO'OE TO- 92 01 


I'll 4 PI 1) 


11155 - D;,’67 


At'3IMll 


IB '5 3 -00 07 


7 




IRANOIOTOR PNP ;;’N3;.)5i O'l 10-111 P’D".360MU 


(14713 


;-.'N3;'’:.i ‘ 


Al’Min 


07'37 ■ 0444 


1 


3 


RPOIOTOR IP.’, IK IZ ,i::’5U 1 'K';“ 0 ■)•,:- 1 II 0 


:;’454P,. 


c:4 - I/O- iii"i;’i;’ r 


a;-’ 310'.’ 


0671:1- 3156 


:i 


1 


in;oioTOR 14,711 17, ,i;;5UP k::-=ih loo 


;;’4546 


t;',4 - 1 /ll-TO - 147P’-F 


A:-.’3H3x 


(1757 ■■0403 




1 


in; 01 01 OR iP’i r/. , U’5U p tb-O ) - i do 


;;’4546 


g 4 1/B- ro- i;;’iR f 


A;,’’3R4 


0757^'^ 0 441.’ 


7 


B 


RKSISTUR KIK IZ , lli'KW F IB-O )- 1 00 


;:)4!-;i4(:. 


G4 l/B-10 ■ lOO;,’- P' 


At’3H'3 


1)75 7 ■■■ 0405 


4 


1 


RPOl p.TOR 16;.;’ iz ,j;i’5u p icni-t- ion 


;;’4i',i46 


U l/l:l- '1 0 16;’R P' 


a;''.’ 311 6 


067U-;3431 


6 


, 1 


RFSISTOR 23.7 IZ ,t2SW F I'B'nit lOO 


(131)011 


P’MP',55 -1XP) I 0 ■ ;;’3R7-I- 


A;.?3R7x 


067B-BB;:!) 


11 


1 


RP'OIOTOR 5,6;;’ 1'/. ,i;i5W P IG'-KPt -lOO 


;n;i4P)() 


Il671:)-P)li;.,’l 


a;.i’3rb ' 


07'57 - 040 1 


0 


3 


RP.010T0U 100 IZ .i:.”,:iU F TB“‘(P^- 1 (111 


;.;’45 46 


(;:4- 1711 -T (1 ■■• 1 (1 1 -p 


A; 'r31'<9 , 


()757^0 437 


m 


M 


RP-OPOTOR 6, Bill IZ . t25W F . 1 G-0 ■)•■ 1 0 0 


;;.’4546 


G4 17PI - rO-601 l-F 


a;.’I3imi) 


0757 - 1 074 


7 


1 


RFI'OOT'.iR 1.47K' 17, . 125U F I'C»»4-1I10 


:;’4546 


l.:4 I/O- TO-1471 P' 


a;.-’3imi 


0757 ■■■0440 


7 


1 


RFO'POTOR 7.5K IZ ,1P’5U F 'r(';"‘0i 100 


2 4 5 46 


G4 -1/H- I0 -7;',0t -F 


A23R10 


0757’'()447 ■ 


4 


1 , 


REITIOTOR 16,:,’K IZ ,1P’5U P •nXH-llIK 


;;’4546 


■ c;4 ■ i/o-'i (I■■ 16 P’;,^"P' 


A:.',’3r(i3 


067U- ()01ii;3 


7 


1 


RESISTOR 464 IZ . tSHW F TB““(P* -1 0(1 


;;’45 46 


(,;4- 1 'XB- 'I 0 -4640 -P 


A:?3K 1 4 


0757-034)6 


j;> 


4 


■RP.IPIO'IOR 10 U . 12HU F TO'I) •♦■■•■ 10(1 


;;,’4',:.4P:. 


B4- 1/PI- TO - lORD- I- 


At.’,3R 1 5 


0 67B ■ 3441) 


7 


:■! 


RESISTOR 176 IZ . 12SW F T(;',“’l)-*'-l 00 

L ■ 


,,l:’45 46 


G4- l/B-P0'176R -r 



Set' introduetion to this section for orderinK itd’ormation 
•'‘Indicutes factory st'lected value 



6-67 




































Table 6-3. Replaceable Parts 



Reference 

Designation 


HP Part 
Number 


c 

0 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 




1 C 


(1757 (Ml 9 


11 


;*» 


RKiriHTDR 6B1 \Z ,125U F ri.l-'O * 1(1(1 


24546 


l.■:4• 'l/8'-T(W:lBlR -F 




A.?3R 1 7 


iu>9B-:m4;;.' 


■a 


2 


RESniTBR 237 17. , 1 25W F TCP-^OI t-l 0(1 


2 4 4 6 


C4 -1/D ' 'ni-237H "F 




A;,','3uin 


069(3"-315A 


0 




RElFniTBR 4,22l( IZ .125(4 F TB-(1>-1 00 


. 24546 


l.;4'-l./0-'TII-4221'-F 




AH3in9x 


()69B"315A 


(1 


3 


in;8.i,!;miif 4,22.i< rz ,i2:'.i4 f T(:.^’(it-io(i 


24546 


04 •1/I3-T()-4;,'!21-'F 




A:.ciHHn 


1)7 '37 - 04 A 2 


9 




RFini:rii;)R ioi< rz ,12514 f tctmi* 100 


24546 


i;',4"-1/B"TT)-1002 "F 




a:,'.';5R21 


(17a7--0442 


9 




in:’. in 8 TOR KIK U ,12'3UF I'Cl^'in- 1 0 0 


24546 


(;;4 '-l/8'-T(l-l II(I2 'F 




A23R22 


07i:i7- 0442 






RFinOTBR KIK 1 'Z , 1 ,’)'3U F TC," IK - 1 0 1) 


24:"146 


04 "1/Q" TI)“'KI(I2 F 




A23R23X 


07S7 • 0441 


ma 




REBIIBTOR B.25K U .125(4 1- TCTKK 10(1 


24546 


04 ' t/t) -T(l-'B251 -F 




a:;.’;?ii<2'1x 


069B BOa? 


M 




.R I:;b 1 8T0R IM 1% ,1 25U F TC. - 0 * - 1 II II 


2B4B0 


069T;I"-B027 




A23R25* 


07;i7- 046'3 


D 




RFBIBIOR 10 OK I’Z , 1 25W f TOMK- 1 0 0 


24546 


(::4-'l/8'"TI)""’i()()3"'F 




a;.!.'5r:'.'a 


21 00-;5163 


0 


1 


in:;B;iinoR -TRHR iH 2(iz (.; <:i.i in-: - ad.i i7 - (Rn 


021 1 1 


43PKI5 




a;?;;iiu!7 


0 7'37 - 0 444 


1 




RFinin'OR 12, IK 17. .12514 I" TT,; -•()>■• 1 0 0 


2,4546 


04-1/B-T 0'-1212 " F 




a23h:;b 


■ 0 71'i7- 0443 


0 




RF.immiR 1 IK I'Z , 125U F 1 (.:• 0 ■ 1 0 0 


241346 


04- l/B-TII- lKi;,’ F 




a:.;,?R2v 


0 690' 0 0B3 


B 


J.'l 


RFHIBTOR 1.96K 1 '7, , 1 25U F T(7--(l > • 1 01) 


24546 


, 04 "l/0-T(;i •1961"F 


A23R3I) 


1)7::; 7- 0402 


1 


1 


RF.tmmiR no rz ,12514 f tc-ik-kio 


24546 


04- l/B-'TII'-m F 


A;r.5R:iii 


:T100'3052 


B 


1 


in;!lll;iTOR-TRHR 50 107. O B 1 I>F - AD.T 1 7 ■■ TRN 


(121 1 1 


43P500 


A:'’3R32x 


0757 -046;':; 


M 




RFB'IHTBR lOOK I'Z ,125W O' TOKI > ■■ ■ 1 (1 0 


24546 


04" 1/B-"TT)' 1 11(13 F 




0 757 ■■ 0 442 


9 




RFCmnilR lOK I'Z ,125(4 F TC MI+'- 1 0 1) 


245 46 


04 1/I3"-TI1 "1 0(12-1- 


A23R3A 


11757-0199 


3 


1 


RtlUBTIOl 21, 5K 1 '7. ,125(4 F TO'IH- 1 Oil 


2 4!;'/ 4 6 


C4" l/0-'T()'-2152' F 


A23R3S 


0757 ■ 02BB 




1 


RFSI8T0R 9,(I9K IX ,12514 F TO-ll *••• 1 Oil 


19701 


MF 401/B - T1I ■ 9091 r 


A23R3A 


069B-0 0B3 


B 




RFOlinOR 1.96K IX ,125W F H:-TI>- 1 Oil 


2 4 5 4 6 


04" 1/B -Ti;)- 1961 -F 


A23R37 


0737 0416 


7 




RFHIBTOR 51 1 I’Z . 1 2514 F TC'KK-IOO 


2,4546 


04 " I /O'" TO "•511R-F 


A23R3f.l 


069B 3441 ' 


0 


i 


RFBTBTdR 215 IX ,12514 F t C^KI * - 1 0 0 


24546 


04 ' l/19'"Tll'"2i5R "F 


a:;'3k:j9 


07;;>7- 04.19 


1) 




in-l'ilBTOR 6BI rZ ,125U F 1 1:,-= (It - 1 (1 1) 


,’.'4 546 


04 ' 1/8- T 0 -6B1R "P 


a:;.'3r>u) 


0 691) • 344;i' 


9 




RFBIBTBR 237 17, ,12514 F TC-'0>-10(l 


24546 


04" I/I3'-T() "'2'37R -F 


A23R41 


06VB-3H')4 


0 




RI.:S:i BTBR 4,22K J 'Z ,12514 F T(::~(K -10I) 


24 546 


04' 1/B'"TH- 4221 F 


A ;;.''.'JR 


0757 0442 


O 




RFBIBTBR KIK I'Z ,125(4 F TCKK Kill 


245 46 


04 1/B ""TO - 1 ()(I2 "F 


a;:'.3R43x 


0 69B-315;':; 


H 


1 


inrBlBTOR 4.641' I'Z ,125U F T0~(K-KII1 


24546 


04 -1/D- TO '4641 "F 




07;'; 7- 0442 


n 




RF-TinririR kik rz ,12514 f tc:- (k-kiii 


24 546 


04 1/(I"'TO“'1(I02 " F 


a;;,';5Rah 


07 '37 04 01 


D 




' iniBlBKlK Kill 17, ,12514 F T C :■() • - 10 (1 


24546 


04""l/l:i"TO-l (K - F 




a2;mma 


07:'.7" 04 0 1 


M 




RFIIIMDR 1(10 IX . 12514 F TfMII-*- 1110 


24546 


l';4" 1/B" TO - 1(11 F 




A;.'r:5RA7 


07 '37 0 346 


? 




RFBUncm III 17, ,)25U F TC' 0 > ■ 1(1 0 


, 24546 


04 "l/ll 'TO" 1 IIRO -I' 




A23R48X 


0757' 0441 


B 




RFBIBTBR B , T'T'iK 17, ,125(4 F IC'ni > - 1 (1 1) 


24546 


04 " l/a"' T () ' 8251 F 




A23R4V 


07'37 - 0444 


1 




RnSJBTCiR 12, IK 17, . 1 25W 1" TC»il-F- Kill 


241.', 4 6 


04 1/II"'T 11-1212 I- 




A23R5(I 


07;37 ' o;t46 


•;) 




RFBIBIBI) K) \7. , ) 2;.'fU F TC'Ot-KKI 


2 4 '3 4 6 


04"l/B-T (l "-l IIRO "F 




a;;.'3R',';i 1 


1.7 '3 7- 0346 






RFBIBIOR 1 0 I'Z , I2'1I4 F TC ::(!>- 1 0 0 


:.’4'.;46 


04""1/0'-TO " KIRO "F 


’ 


A23R;or.' 


0 757 " 0 443 


0 




RFB'IBTIIR IIK 17, , 1 25U F TCKK-KIO 


2 4 ',','14 6 


04" I/O "T 0-IJ 0,'"F 




Ai:>3H!')3 


069B-3440 


7 




RFBIBTBR I'n.i I'Z ,12514 F IF ''()■*■ Kill 


241': 46 


04 1/H'"T 0 " I96R F 




a;-.'3r:‘/A 


(17 '37 - (1416 


7 




rf;:fibtbr on iz ,12514 r tc-ik-kio 


245 46 


04 ")/0"-T0 '51 IR F 




A23R55 


07 '3 7 - 0442 


9 




RFBKilTOR KIK I'Z .12514 F I F^KI t 111 0 


2 4 Pi 4 6 


04 1/11 " F II -1 002 F 




All'.JR'.jfiX 


(I7'37;(i42,;:' 


'3 


1 


RFliilBTOR 909 17. ,12514 F IT, 0>- Kill 


245 46 


04 1/B'"T(I '9I19R F 




A2;'Me,;i7 


07'37-OlBO ' 




j > 


RFBIBTOR 31.6 I’Z , 1 25W T TC.-IK KIO 


;-B'4tin 


0’/57'"01BO 




Aa’.JRCiB 


(I69B ■ 3r,'.'i2 


11 


1 


RI BIBTCIR 3,4BK IX , iaSW 1" 1 Oll-F- 1 (III 


24;'',46 


04 l/B"'T0 '34BT -r 




A23Rf/7 


0757 -0 100 






RFBIBTOR :n,6 IX ,12514 F 1 1'.‘ 0 t- 1(1 0 


204!:iO 


07;"i7 " (11 BO 




A23R6I) ■ 


06VB- 31 ;-/3 


9 


1 


RIBIBTIIR 3,II3K I'Z . 1 2;:.U F 1 F^ IK ■ 1 (1 0 


;,"454(i 


04' 1/B'" T 0' 3831 F, 




A^circi 


0360 17BB 


7 


4 


FBNtOF.FTOR- BCF (,;III4T FIN . IMIV IN' -B,' SC) 


il'TIAOd 


0360 1788 




A?. 3 n-':.' 


0 360 1 7011 


7 




FilNlTFFTBR ■ BOF FBNT RIN , 0 45 ■ I N • OBC B7 BC| 


,','(:i4iio 


0360 1788 




a;;,';vii>3 


125 ) ■■■() 6 Oil 


0 


V 


FCINNITTOR BFI. FONT PIN 1 . 1 4-MM- HBC -BZ !i.(J 


;.'i,i4i:ii) 


1 251 "060 0 




A a 3 TIM 


0'36(l 1780 


7 




FONNIFTBR ■l.lOF FONT PIN , 0 4','i * IN ■ Pl':l(:',- B / Bi.) 


2841:10 


0360 1788 




AB.n IT, 


0360 17111) 


*/ 




CBNNFCTBR BOl FONT PIN , 0 45" IN • l.iBF (il/ BC) 


28 4110 


0360 " 1788 




A23 n'6 


1 251 ■ (16110 


(1 




FONNIFTBR BOI. FONT PIN 1 . 1 4 MM 'IIBC -B/ BC) 


l.'CMBO 


12'.',;i 1160 0 




A 23 11’ 7 








NTH A'iMlCNFI) 








ATCni'B 


1251 - 060 0 


0 




FBNNI FU0M'T,|, FONT PIN 1 , 1 4 ■ MM- TiBF ■ 1,7 B(4 


l'tl4B 0 


1251 • 1)60 (1 




AT.'.Vrc 9 


12'3I 060 0 


n 




FONNI: OTOR Bl.a FONT P ;i N 1 , 1 4 ■MM'- IiBI.:- B7 BCi 


2B4II0 


1251 '"060 0 




a;:';vi p i n 


)2'.:il ■ 060(1 


U 




CONNIF, lOR -TiOF FONI PIN 1 , 1 4 ■ MM • HBF • B/ B(.1 


2(14110 


12: ’i l -0611 (1 




A23aP 1 1 


1 251 "(1 6 0 0 


0 




FONNI F TOR ' BOI. CONI PIN 1 . 1 4 MM "TIBI.', - B7 BC) 


21I4B0 


123)"- 0611 0 




a;t3t T’ 1 


1 2'31 060 0 


0 




FONNFFIOR BFI„ FONT Pl.N 1 , 1 4' MM' HBC - liiX 5(4 


2B4B (1 


1251 "060 (1 




a;;.'39w 1 


1 112 • (1040 


1 


1 


TKODF '/NR 6,0lV 57, DO -35 PIM.4I4 


28 48(1 


19 0 2' (1048 




A237 1 , 'T2' 


11410 O'.'iTPY 


■ 


1 


ORYBT Al. '21 , 4 Ml 17 (STANDARD) 


21:1 41)0 


0 41 (1- (H’i89 












MA1FIIT.D 51: T 01 nOF (INCl, A27Y 1 , Y;.VA2'TY 1 








A23Y1 ,Y2 


041 0 04 '30 


n 


1 


i,:ry;;taF"2| , 4 mii/ (opt ton oo2) 


28 4 80 


(I4I(I-(I4:’:)0 












MATFIITD bi t of 1 our ( INFI. A27Y1, Y2) 

■ 










. 


1 




A2'3 MTIlFFUAt'IFOIIB PARTS 










0 4 03- (1 0 26 


R 


1 


OFIDF NYFON FIT'.:; 11.192 HOI D 0.156HT 


2H4B0 


(14 03- 0026 






(I056;3 - 00 0 4;-l 


7 


1 


(:;OOI:R"DI4 Fll.TFR NO, 2 


2848 0 


11856;'.'; -Oil 1145 





See introduetion to this section for ordering information 
^Indicates factory selecteci valiu? 
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Table 6-3. Replaceable Parts 



Reference 

Designation 



HP Part c Q 
Number d 'JW 



Description 



Mfr 

Code 



Mfr Part Number 



A:2>tr.:i 

a:?‘>C3 

Aa4C<) 
ALMi::7 
AaACB 
AiM(':9 
a:;!4c 1 0 

Aa4cn 

A;:!4cia 

Aa4C')3 

a::.’4i;ia 

All'ACin 

AaAC16 
Aa4ClV 
Aa4ClB 
Aa4Ct9 
ABAC? (I 

AlMCai 

Aa4caa 

A::;4ca:5 

Aa4ca4 

AIMCaS 

Aa4i;ah 
ABAC ay 
■ Aa4i;aB 
A:;’4ca'? 
Aa4(y.5ii 

a;:’4c;31 

A;?4c:3a 

A:.'’.4B33 

Aa4CJ4^ 

Aa4t:;;'i;v 

A;;!4r,36 

ABABUy 

ABACIIB 

Aa4C39 

A;!4C4() 

Aa4i;4i 

Aa4B4a 

Aa4CR 1 
Aa4CHa 
a:mcm:5 
A:.‘4CH4 
Aa4CRS 

Aa4CR6 
AIMCKV . 

AaMiri 

A;-.'4Pa 

Aa4E3 

Ar.'4E4 

AIME'a 

a;:’4EA 
ABAE'/ 
Aa4E0 
AJMEV 
a;,'4Ei 0 

Aa4El 1 

Aa4Ll 

Aa4i..,a 

Aa4L3 

Aa4l,4 

a;;mls 

A a 41. 6 
Aa4l.,7 
Aa4U:l 
A:.'!4LV 
Aa4Ul) 



OB’,:i6V;i'-60l 1)4 



in 6 ti-aosin 
(It 60 -anas 
(1160 -aoaa 
01 60 -a (I fill 
0160 " aofiii 

I) 160 -a 0511 
0 160 - a 0511 
0160 -a 0511 
01 6 ( 1 -aoaa 



oi6ii-aoaa 
0 160 .- aoiia 
0160 -aoaa 
oi6o-aoaa 



0 160 a 055 

II 160 -aoaa 
II 160 ' anas 

0160 -a 0511 
I) 160-a055 



BTEC GAIN AliPl.irTER/BSC:tU„ATBU ABSEHIII Y 
('ll ANDABD) 



ClAl'ACl l TBI? -I-XI> 
CAI'ACllTBU -FXD 
CAI'ACIITBH FXI) 
CIAI’AGITIIR -FXO 



,01111 HKI-aOX, 111090B CIFK 
, 011.1 F tBO-aOZ KIOBDC; CFO 
, OIUF Hio -aoz lOOBDC, CIFR 
, 01 1 , IF Hio-aiiz 100 VIM.: cifr 



BAFAC; 1 (BK -FXI) ,011.11- KIO- ao'z lOOBDB CIFR 



IVOl- 1.(170 
I'/’lll- II 040 

vi'/o-ooav 
'9170 - (I oav 
9170-0 oav 

917(1 -0009 
917 II - O 0119 

9 1'7 0-0 01,19 
917() -0 039 
9170 -0039 
9 17 'I -0039 
917(1-0039 

917„ -I) 039 

914(1 -1)113 
9140 - 0 179 
9140-01 13 
9140-0144 
9140-0179 

9140-0179 
9 14(1 •01 79 
91 4 (I - 01 79 
91 40-0131 
9140-01196 



CAFACrrBR-FXD 
CAI'Airr (BR FXI) 
GAP AC ITBP •FXIV 
CAP AC I T(,)R" (■XO 
CAPAC I IBP • F XII 

CAPACmm- FXI) 
CAPAC ITCIH-FXI) 
CAPACITOR- FXI) 
CAPACITBR-FXI) 
NOT AITBICNFI) 

CAPACITOR - FXI) 
CAPACITOR- FXI) 
CAPACITOR-FXI) 
CAPACITOR -FXI) 
CAPAC 1 TOR-FXI) 

CAPAC1 TOR-FXI) 
CAPAC 1 1 OR FXI) 
CAPAC (TOR -FXI) 
CAPACITOR-FXI) 
CAPACITOR-FXI) 

CAPACITOR -FXD 
CAPACITOR-FXI) 
CAP AC I TOR-FXI) 
CAPACITOR-FXI) 
CAPACITOR- FXI) 



CAPAC (TOR • FXD ,01 (IF i 
CAPACITOR- FXI) 301IPF ■! 
CAPACITOR-FXI) IIIOPF i 
CAPACITOR, -FXI) 3IIPF *• 
CAPACITOR- 0 TRhR- CFR 



01 OF >00-307, lOOUDC CFR 
OIUF >B0-3(I"/ 1II09DC CFR 
OIUF >B(l-307, lOOODC CFR 
OIUF > BO ■30 7. lOOODC CFR 
OIUF >B0-30 7, 10 (IV DC CFR 

111 OF >011 - 3117. 1II0VDC CFR 
OIUF >011-3117, lOllVDC CFR 
IllOF >OIF 3(17, lOOVDC CFR 
OIUF >(;)(l -3(17, IIIOVDC CI.R 



,01111- Hill ■3(17, lOOVDC CFR 
,0)(IF >BIF30Z IIIOVDC CFR 
,(I1(IF >B0 -3(I7, lOOVDC CFR 
,01UF >B(I-3I)7, lOOVDC CFR 
,0 1111 >0(1 -3 (1 7, lOOVDC CFR 

,()1UF >B(| 307, lOOVDC CFR 
,11 (OF >011- 31)7. IIIOVDC CI.R 
,01111- >B0-3(i7, IIIOVDC CFR 
BIIPF >-57. a II II V DC MICA 
47PF >-57, '.IIIOVDC MICA 

,01UF >I)0-3.(I7, lOOVDC CI'll'- 
,01UF Hill -307, lOOVDC CIVR 
,01IIF >B0-30'7, IIIOVDC CFR 
,01UF >B(I-3I)7, IIIOVDC CFR 
;.’,3iiF>- 107, aovDc ta 



Hill - 3(17, lOOVDC CFR 
>-57. aOOVDC M1CA ■ 

( 57, ■:illllVDC MICA 

57 aOOVDC CFR (l> •.III 



CAPACITOR - I XI) 
CAPACITOR-FXI) 
CAPAC I TOR -I'XD 
CAPAC! lOR- TXD 
CAPACI TOR-FXI) 

CAPACITOR FXI) 
CAPACIT OR FXI) 



>00-31)7, IIIOVDC CFR 
>00-3(17, lOOVDC CFR 
■t-BO-307, IIIOVDC CFR 
>B0- 30'i', lOOVDC CFR 
tOO-307, lOOVDC CFR 

>00-3117, lOOVDC CFR 
>011 -307, IIIOVDC CFR 



DIODF -BUnCHINC BOV 50MA 3MB DO -;15 
DIODF BWITCIIINC ,111V 50MA 3NB DO- ,15 
DIODi: PIN tlllV 
DIODF PIN 11 (IV 
DIODF PIN 11 (IV 

DIODF PIN 11 (IV 

DUIDI: BUITClllNC ;il'3 5IIMA 3NB DO - ',15 

CORF - Bi ll FI I) I NO HI' AD 
CORF-BIUFCDINC 01 AD 
C,('.)Ri;--BlllFIIHNC HI AD 
CORF -BI-UFl. DINC HI' AD 
CIIRF'-BIIIILDINO OF AD 

C0RI";:-B1IIF,U)INC HI' AD 
i:;oRi; -Bi(iFi..DiNi;; hfad 
CORF: -BIFlF,I.DINi; HFAD 
CORF !::Hm.I)INC HI AD 
CURF-BHia,DINC HFAD 

C0RF-BF1IFI.DINC HFAD 

INDUCTOR RF I'H- MI I) 4 , 7UH 107, 

INDIIIITOR RF' -CII MI D 331)1) (07, , 1 66DX , .lOai.C 
INDUCTOR R! - CH-MI.D 4,7UH 107. 

INDUCTOR RF-CIT MFD 4,71.111 107. , 1 OaFX , ;'.'6I„I', 
INDUCT OR RF -('.;H-MI.,D 33UH 1(17. , 1 66DX , '.505LC 

INDUCTOR RF-CH-MI D 331,11-1 1 07, , 1 66DX , 305LU 

INDUCTOR RF CH -MI D 331,11) 107 , 1 66DX , BCiai.C 

INDUC'IOR RF- CFI MI D 33UFI 1 07 , 1 66DX , 3051. C 

INDUCTOR RF' -CH-MFD 1,0UH 107 
INDIIC I OR RF CII- MT D 1011 107 , 1 66DX , P-OaU:-: 



3040 II 



304011 
30 400 
3040(1 
3B4BII 
31)4011 

304BII 
304BII 
3(-l4B(l 
3040 1) 
3040(1 

3040 1) 
3 04 0(1 
304011 
3040(1 



304011 
3040 1) 
3040(1 
3040(1 
3040(1 

3 04 Oil 
3040 0 
30400 
3040 0 
30400 

30400 . 
3 04 I'll) 
3040 1) 
304(:)(l 
56309 

30400 
731 56 
3.0400 
30400 
53"o5 

3(':)40ll 
30 40(1 
304011 
3040 0 
304011 

31)400 

304011 

30401) 
,3040 0 
3040 0 
3040 0 
3040(1 

3040(1 

304011 

30400 
3040,11,.'. 
3040(1 ' 
3B4(.I() 
3040 1) 

38400 
304011 
304011 
3040 (I , 
30400 



3040(1 

30400. 

31';140(T 

3l;l40() 

3040(1 

,30400 
304011 
3040(1 
30401) 
3040 0 



(10565-60104 



0) 60-3055 
01 60 -a (1 55 
II 160 -aoaa 
11160-3055 
0160-3055 

11160-3055 
(1160-3055 
(116 0 -3055 

1) 160-3055 
0 16(1 -3055 

(I 16(1 “3 05 5 
(1 1611 -3(155 
I) 1 6 (I- 3 055 
(1160-3055 



II I 60 -3055 
0 160-31155 
0160-3055 

0) 611-3055 
(1 160-3(155 

01611-3055 
01611-3 055 
01 60- -3055 

1) 16 0-3199 
0 160 - 3 '.I (17 

(1160-3055 
(1 16(1 • 3055 
01 6 0-3 05 5 
(1160 - 3(155 
1501)335X903 0A3 

0160 --3055 

I)M15F3 01,'1(i:iii(iwv)(:;r 

(1160-3304 

(1160 -3364 

;ill4:'134 5.5/10PF NPO 

0160-3055 
0160 -3055 
(1160-3055 
01611-3 055 
(I 16(1-' 3055 



Son introduction to this section for ordering information 
^indicates factory selected value 























Table 6-3. Replaceable Parts 



Reference 

Designation 


HP Part 
Number 


C 

D 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


AfMl.l 1 X 


V I (HI- 161 '5 


B 


1 


I.NIMICTCIR HI '" liai "H)„I) 1 . CUM lO'a 


;?(nnii 


VI 0 (1-1615 




VI 411 017V 


1 




IHDIICTCIH Rl- "(ilH-HUl CCIJII I0';i. , 1 66DX , ail3I..G 


CB4(Ti 


VI 40 "-(117V 


A?4I31 


1 053-0 (111,7 


7 


1 


TI3ANGIBT(:iH l’(4l’ B1 I'D^^CO 0I4W )• 1 "50 OHI'IV 


CB4B0 


ii';(5''i-o(in. 


A,';! 4 HI? 




li) 


4 


'I rani:; 'IB H im ncn cnbivv b'i iB" 7c i’D'-ciiiimw 


0 4713 


;'’N517V 


Aa403 


i(;i',':i;5-o;:(;ii , 


V 


4 


TI3ANB,i:;T(i)R I’NB Cl'ICKIVA Bil 11')- 11) I'r; ^ 411 III4W 


114713 


CN evil 7 A 


AI'4Q4 


m;is4'0:m5 


lil 




IRANBl B'lC'rl NI’N CNlivlVV B1 llil-yc |■’ 1 )-■C() lIrtU 


1)4713 


. CN517V 


A;,''4Q',:i 


1 i:i5;5-(i:38 1 


V 




TRANB 1B'"i ■ '.R I’NI’ CNCV07A B li tlil -lB P1!)-4II(IHW 


(147)3 


CNCVOVA 


A;’4IJ6 


1 B54 ’ (i:<45 


B 




t RANB liin iilH NCN CN517V fi',1 HI -7C I’D'' CO OMW 


(14713 


CN5 1 7V 


a;m(37 


li;U:;4- 111)1 V 


a 


6 


IRANBIBTOR NI’N Bl Hi)- IB I’O^aAOtaU 


C (14 lil 1) 


1 B54-II01V 


Ai..','4(3ri 


i(is;5 - oaoii 


V 




■niAWBl inilR I’NI’ CMCV07A B.l Kil-IB 1’ D--40 (IMW 


(14713 


CNCVOVA 


A,?4I3V 


1 (1C (ill 


V 




TRANBIBMlH I’NC CNCVOVA Bl I ()■ 1 1'7 P 0- 4 1) IIMU 


04713 


CNCVOVA 


a;?4(jio 


l(i)S4- (1 0 IV 


3 




TRANBIBTOH NI’N Bl TO" IB PO'-aAOMU 


'Clil4liUI 


lBl'i4- (lll IV 


a;?4uh 


1 l■lfi4• o;h:7 


li) 


' 


IRANliiliBTBR NI’N CN517V 1.1 TB-7C PI).:' I’ll,'. BW 


1) 47 1 3 


CN517V 


Ai.'.MWIC 


Hi) '6 4 on IV 


3 




TRANBlliirOR HPN Bl TliP IB PI'/ 7=360 MU 


CB4(il(l 


Hi)lT4"(l 01 V 


a;, '.4 (31'. 


1B54 OOIV 


a 




'IRANimmiR NI’N,G1 rO-lB PI)“=a6(IMU 


C lil 4 Bil 


1B5 4""I’ 111 V 


A;(’.4(314 


IBB 4“ 11 II IV 


a 




TRANIUB'mR NI’N Bl III- IB P 1>'= aAOiaW 


;.i'B4B() 


. 1 B54-0 111 V 


Al?4f3) Ci 


)(.;l',.'i4 ' ODl V 


a 




'TRANBliimiR NPN Bl IB-IB PO'.'aAOMU 


cm, 1:1(1 


1 lill','74 0 0 IV 


a:.-’ 4 HI 


Cl ') 1) ■;il)B4 


6 




' R Ki B 1 1; T n R ■ 'I R M H 5 OK 10'/ C B 1 1) 1 i' ■ A 1) ,1 17-1 R N 


();.”i 1 1 


43P503 


a::!4r;.’ 


Cl 0(1 -.3 11 61 


5 




rI::bibt(:iR"'ihmr 50 0K 10 / c; sioi.'-aoi 17 irn 


(IC 1 1 1 


4'ai’50 4 


a;?4H^ 


;..'i(i() ■ :m)54 


6 




RPiBilB'nilR'-TRMH 50H HI'/ C B 1 l'7li' -AO 1 17 - IRN , 


11 Cl 1 1 


4'31’503 


A't'.'.4H4 


C.10IB i.MUil 


5 




RriiiiiiiiimiR-'TRMR 'aoiiK 1(1'/ (.; biop aoj 17-ihn 


OCl 1 1 


431’ 5 II 4 


a:;14H'o 


Cl (III -ai 11 a 


6 


1 , 


RI'BIB'II'IR" TRMR 1 OK 10'/ C BlOlii-AD.I 17 IRN 


1) C 1 1 1 


43PI03 


a;:.'4Ri'i. 


Cl 0 0 -"'ll) '6 6 


(1 


1 


Rli'BIB'inR " IHMR 5K HI'/ lil B.l I'7l' •AO,l 17 -THN 


11 Cl 11 


4aP5(IC 


Al'MHV 








NOT ABBlBNliO 






a;,'’4ho 


0 7B7' OCIild 


1 


a 


RliiBlllTCIR . V , IIVK 1'/ .tCaU 1 U', BH~10() 


1 V7 01 


MF4r,17lil" '(0"V0VI "1 


A,;’4HV 


ll6V|l-aC6ll 


V 


a 


in: Bil BT OR 464K 1'/ , 1 C5U P IC'-IH-HIO 


cmiiiiii 


()6V1T aC6() 


a;;’.4iii o 








NO'l A!i;BU’,Ni;i) 






a:.'.(4hi 1 


, 0757''0C7V 


0 


a 




C4546 


i ::4 " i/(;i -'i:o "3161 -F 


a;‘4hi;.’ 


()6V(il ■■ ,5444 


n 


4 


RBBIB'ICIR 316 1'/ ,1C5U 1 TBHH- HHI 


C4546 


(,;4 1 /til " TO "316R -F 


ACMHK’i 


07! 77' OCBIil 


H 




RPBIBM.'iR V.IC.'K ,1'/ ,1C5W 1 1 B-IH ■ 1 II (1 , 


1V7|) 1 


MF4li;i/B- T0"V(1VT F 


A:.',’4H14 


(l6V0-.A4:n 


B 


c 


RBBIBTCIR CB.7 I '.'I, .ICvTW 1 1(,:-(H"HI(I 


(I3BBB 


I’Ml 55"l/l':) " rO" CT,iR7 1 


a;,’ 4 IMS 








NOT AliBlBNM) 






AC 413 16 


0 757 O'Cll 


0 


lil 


ri-:b,'bicir Hill 1'/ i::.'5u r ic = iit loii 


i:’4546 


C4 l/B-TO" III! "F 


AC 4 HI 7 


0717 7 DC VII 




'i'7 


RliBlBIOR 6, 1V|( )■/ , IC5W T Tl =IH Hill 


1 V7 01 


Ml'-IBl/i:) " I ()" 61 VI F 


A;,(4R 1 0 








NOT A’l'iHBMPl) 






AC4R17 


0757 ■OeVO 


I'l 




RT,!':1 1 B'lTilR 6 , 1 VK 1 '/ , ' C5N P IT" 1) • 1 (1 II 


IV7II 1 


MI-41', l/t'T 'll) 61V1 ■ 1 


AC4H;M) 


OVIVV " IICVO. 


*'» 




RPBIBM'iR 6, I’/K 1'/ , ICBU 1 ITTH • 1 0 0 


1V71) 1 


hF4l:,,/lil" HE 61 VI 1 


AI.'.ARCl 


06VB' ,'S)6C 


11 


1 


in,;' Bil '.il l BR 4 / 7 , 4K 1 '.,, , 1 C5W r T(", "(H 111(1 


C4546 


('.;4" 1/B- 1 0 "464;’ "r 


a;mr;-’C 








NOT ABBilT'.NIil) 






a;:.'4RC'^ 


06VH' a444 


1 




R TiB 1 lii I OR 3 1 6 1 '/ , 1 CBN T T B ’ IH 1 0 (1 


C 41 7 46 


(14- 1 /B-TO-3 1 / 7 R F 


a;.',’4r;'.’4 


0757-03V5 


1 


a 


RPliUB'IOR '.'' 76 ,;'.’ 1'/ .ICITW 1 IT. "IH Hill 


;:'4'.i7 46 


C,4 "1/B"" HI -5613;’ 1 


ac4r;’',. 


07B7" OCBI) 


a 


lil 


RliBIBTOR IK )'/ ,1C5U 1' 1 1 0 * 1 I’ 1) 


;,’4546 


(14 1/B T O" 111(1 1 1 


a::.'4r;'6 


(|VV,,7- 04 17 


B 


li’ 


RRB'IBUIR '.m.C 1'/ ,IC5U T IT ll ." Hill 


;,’4546 


(.'.4" 1/B " T0- 56CR-F 


AI:'4H?7 


i)7'Y/' (I4CC 




J 


RI B 1 B'I ' !( viiv 1 '/. , i;,”.',7U r i!:"0 * - 1 no 


C41'7 4 6 


i:4 "1/i1" T o-vovu t' 


ACMRCn 


07H7 (B’VO 


f7 




ri-:;b:(bhir b.ivk i'/ ,ic5u p tcmh-kio 


1V7I1 1 


MT 4CI/B" HI 61V 1 1 


AC4HCV 


06VB' ',1444 


1 




RliBiBTI.iR i,VU7 1'/ . '.CBN 1 'ti:= 0 * ■ 1 II 0 


C4i;i46 


(',4 l/ll"'l 0-316R I 


a;.'4r;ui 


0 757' OaVB , 


1 




iniBi,B'IilR 56, C )'/ ,.’C5U P I C. ■ (H ■ 1 11 0 


C45 46 


l,'.4' 1 /B" TIE 5.6RC 1 


AC4R3) 


0 757 OCBI) , 


a, 




RliBIBTUR IK r/ , 1C5I77 1 l(':==(l t- 1 0(1 


C4','.746 


, r,4 1/l'E "T II HIO 1 "1 '' 


ac.4r;c; 


0 6Vli) 3441 


li) 


1 


i',' B'JBTl'IR CI5 1% . H.lliW- I(>.|H- 10(1 


C4546 


C4 1/IT To -craR -i' 


a;:,’4h:v,a 


0 757 (ICO (1 


a 




RNBIBTOR IK 1'/' ,1C5W f 1 i " T, 7 - 1 0 (1 


C4546 


C,4 1/B" T0" HI0l "F 


A;.''4H;i4 


0757- OeVO 


5 




in.-BlBlBR. 6. IVK 1'/ .IC5UI- HPHIt-HIII 


1V7IH 


Ml 4C, 1/B" TO "61 VI" r 


a;.'’4h;u'. 


0 6'J(il a 444 


1 ■ 




in;,v; tb'h.iR 3H. r/- .ii'.'”7U r tc- ih-too 


C45 46 


(';4 l/(iT"T (1 "3I'6R' 1 


■A;','4R;y. 


0757' OaVo 


1 




RPIj'ilBIBR 56, C 1'/ ,1C5U T H'.' 01 -Hill 


C 4 IP 4 6 


C,4" I/B-I0"56R;’-I' 


a;,'4h;v7 


11757 ■ II Cl III 


a 




in:.B.7,;T(iiR ik r/ . )C5W r it’ =(p loo 


.’41';i4,T 


i:4" 1/B "TIE" HUH T 


a;-’4R,ib 


0 757" 0417 


li) 




RTBUillBR ,i76C t Z .1C5W l 1C"=0 7" 1(10 


1.! ^ 1', 1 '*^1 /‘t 


C,4 "1/B - TIE-56CR" F 


AiMRa'y 


0757" lICBII 


a 




RTBlBK'iR 1 K 1'/ , 1C5U 1" IC Ot 1 Oil 


;,’41','i46 


(:4 "1 /IE '1 0" HUH 1' 


A;:i4R4o, 


. ll6VI;l"a44(l 


7 ' 


1 


RHBlBiiilR 1V6 !'/■ ,!C”=’3 T H' MIt HID 


C45 46 


C4' 1/l'E T 0 "1V6R -1 


AC4H41 


(lAVB'aCAl) 


V 




RI'BIB'IBR 464K 1'/ , 1 Cl.vU T 1 (:;■='.■> Hill 


;m4i'j() 


06VII-3C6I) 


AC4R4C 


06V(:)"a;"60 


V 




in:',iB ,lBT ('.)R 464I( 1'/ ,1C5U T 1 1',= ,H • HHI 


Clil 41;lll • 


(I6VB-3C60 


a:?4H4;< 


1)7177- OCBI) 


a 




RiiBiBHiR IK 1'/ ,i;”,',7U p rr"=(it • 10 0 


C4546 


(i,4"l/liE" T IE" HI 111 " F 


A;.'’4R44 


()757"0 4ai:l 


a 


a 


Rli.BilBTCIR 5,11K 1'/ , 1 C5W P I C'H!*' • 1 (HI 


C4546 


';4""l/B-T()""511 1 "F 


A;;'4H4',.> 


0757" 04111 


0 




RiiBiinoR Hill r/ ,ic5u T iiBHit.- 1 on 


’,'45 Ah 


(14 1/B TO "HIE F 


A,;!4R46 


0757""liai7 


7 


1 


REBilBTCIR 1,3311 1/ , 1 C5U 1 ' TliPMH 10(1 


C45 46 


Iil4" 1/B-l 0 " 1331-F 


AC4H47 


1)757" 0 41 6 


7 




. Ri: BIB TOR 511 1'/ ,i:”,’7U !'■' 'U'.= (1 l- 1 II II 


C4’546 


(i;4" l/B "'H)"l’7llR F 




0757 "(14 16 


7 




RE Billin' OR 511 1 / , 1C5U T 'ni:==(l t-HIO 


C4'.,7 46 


(,;4" l/n-TII" 51 IR "F 


, a:.>4H4V 


117177" ()4'16 


7 




RPilinmiR 51) 1 / , 1C1'7U 1'. 'IB" li t ■ HIO 


C4’."7 46 


C4 " l/t;F-T0 -in IR F' 


Ai;'4H',>0' 


0757-0416 


7 




REBIBIlilR 511 1'/ ,lC'ai7) P TC" (I t -Hill 


C41T46 


m*" 1/B"T(E"5) IR "F 


A;;i4R;ri 


II7177 " IIC7V 


0 




R 1',:. ii ii ii; i B R 3 , 1 6 K 1 '/ , 1 i.i u r i c ^ o > - 1 o o 


;:’41.>46 


C4' l/lil""T()""3161 T';, 


A;,'i4Rac 


0 757 "(1401 


0 




REBIBTCIR too 1'/ , 1 C5U P I lil" O' 10 0 


C4;546 


(:;4"" 1/B" TIE" 101 "F 


AIMHtV.A 


07177" 0401 


II 




RliBlin'OR 1(1(1 1'/ ,1C5W E 'll "O ' 100 


;,’4546 


(;:4" t/lil- 'IIE-HH F 


AC4R:;i4 


' 0757-0C7V 


0 




R 1 i S 1 1:1 r 1 1 R 3 , 1 6 K 1 '/ , 1 :i 5 U P 'I (.1 - O ' 1(1(1 


::’,45 46 


C4" 1/FI-T lE-aiBI ■ F 


Af'4R5S» 


0757 '0416 


7 


5 


REBIBTIilR 511 1'/ , IClflU I- TIP'' O '"" HID 


C4'„’i46 


(:;4" 1/B" TIE-51 IR -F 


AC.4U!!)6 


ir757"-ll4(H 


0 






C41’,'7 46 


i:;4""l/l;E"T'()-"l 0 1"F 


, ac4h;v;' 


H75'7" (i4aiii 


a 




■REBTBTDR 5. UK 1 '/ ,1C5W P TOH) *■■ TOO ' 


:i’"4’.'.V46 


C4 i/0-T!i"inri F 


A:,'!4R'j8 


0757"0C(:IB 


1 




REiiinmiR v,()vi( 1 '/ , 1C5U F 'nii’nit-ioo 


1 Will 


MF 4(n/(:E T (E-VO VI F 


A;?,4Ht,iV 


()757""(lCti;7 ■ 


a 




RE lii IB TOR IK 1'/ ,1C5U F I CPH) - 1 0 11 


C41'.46 


(.;4-l /lil- TIE- 1001 F 


a;;;4R60 


0 757 "1)4 111 


0 


’ 


REBilBTDR 100 1'/ ,1C’,-:7W F 'ri.'.'«,IH 10(1 


C41','i46 


l'.;4 -"'/H"'T(E"llH -F 



6-70 



See introdticlion t.p this section for ordering informution 
*lndic’uU, ; factory selectee^ value 




















Table 6-3. Replaceable Parts 



HP Part c 
Number o 



0 7S7" (i:^ao 

0 69B-:H3:,'i 
07t(7 - 04(11 
0757 •04(11 
0757 ■ 04:50) 

;5101 ■■.)084 

i;?51 - 060 0 

1 (251 ' OOdO 
i;;' 5 i "06 0 0 
i;’v:.i- 06 0 0 
1 125) ■ 0 60 0 

1 (251 ■■■■ 0 60 0 

0410-0671 



OB '5 6 5 0 0(166 12 



Description 




OCfilBTlKl IK 17, ,i;2'.;iW (' i -1 0 0 

(Bf.BlB'ini? SO, 7 17. ,i;25W 1= Tl.l’M)'*' ■■ 1 0 (I 

KC'BUiTCiii 100 r>:. . u'liu (■ i(,:m) * ■ i oo 
Bmnmni» loo it. . ih 5 w r irMH-ioo 

l'n::!V.l HTBO 5,1 IK 17, ,1?.5U(' TC:- 0 t - 1 (1 0 

(3 uit(;;h-si. bp or minvb ia i voc; pc 



CCKvINC n OP ■■ !;i(,'0 . COM ( P 1 M 1 , 1 4' KiM •• liCiCi Ci/ B(J 

CONNCC: ini? ■ BG(. (.'.BMC PIN ( . 1 4 'MM’ P';iC',’ (T/ 0(i) ;,O4B0 1 ;r.:i 1 - 0 6 0 0 

(OMNlB'PrOW' !>(.(, CONI PIN 1 , I 4- NM • PCiC:- (i/ BU PI:I4(I0 1 ’..i I - (1 6 0 0 

(;:(.)NNi'r, inu • Bill., iibnc p in i , i 4 ■mi-i ■hbc, -h/ bci pimho lacii-oftoo 
lONNCC: (OP ' Bill llBNl PIN 1 , I 4-MM OBC: ■ B7 SOI ::'()4i:)(l i;'5l-(l600 

COMNPIIKIP BUI, (ON( PIN I , 1 4 ■ till ■ OBC- B',-" Si;i PB/HIO 1 PM I (Will 0 



Mfr 

Code 



P4546 
0:5 BBC) 
;,'4546 
1245 46 
1245 46 

i;'B4CI0 

P 1 : 1 4 11 0 
12(141,10 
l.'B4CI0 
PCI 4 HO 
PH4B0 



Mfr Part Number 



HPYBINL- MIIAin/ 1(1,40 0 NM7 

A124 H IH11I2I.1 ANPCUIB PAIMB 



CIBBPP ■Bli;P BAIN CI'IC: 11 I.AIBP 



(::4 ■ 1713--T0" 10(11 ■ P 
PMP 55-1/B'- 1 0-PIiP7'’l' 
r,4-l/CP' T O ' 101--(- ,, 

B4 " 1/B' T (I - 1(11 - r 
C4' 1 /H-TO "SI 1 I 1- 

:51 01 ■06H4 

1 125 1 - 116 0 0 
11251 -060 0 
11251-11 6 0 0 
112! VI -060 0 
11'5I'(160 0 



PC) 4110 



0 41 11- 0 671 



011565 ■0 0 066 



ScM,' introtliuition to thi,s section f'or,orcit>rin|4 informution 
■•‘Indicatc's factory .solcctc'cl value 



















Reference 

Designation 



(OPT 002 ) 



Aynci 

a:mc;5 

A-'MCn 

a:mi :5 



a;^ 4 C 6 

AS4C;7 

m . m:b 
a;m ('.9 
a;:'4(;;) o 



A:i’ 4 t: 1 1 
a;^ 4 c:i;'! 
a;.’ 4 Ci;s 
a;:'4i:; i 4 

Aa 4 (;;r '7 



A,,.'4(;;i6 
A;-'4C17 
A24C.H'I 
a:.'.' 4 i:i 9 
A);' 4 I) 



AW4(';.M 

A;;' 4 C 2 t’ 

A 24 i::;i;? 

a:» 4 i ::24 

a;;m 



A24r,:H 1 
A;.'! 4 cur',> 
a;.'4(:;w'3 
Aa 4 i.;R 4 
A,? 4 CRS 



a;.'4i::ra 



Ay 4 r:i 
AK 4 E 2 
A24I- 3 



a;.’! 41, I 
A 2 41 2 
A;->4I„3 
a;.' 4 1.4 
A24U5 



A:.i' 4 i.f, 

A^4I.,7 

Ai''4l.,l:) 

A;:’ 4 LV 

a:.,’ 41. 1 1) 



a;? 4 Ui 

Aa 4 (j;> 

a;.,'4(j;5 

a;mu 4 

Aa 4 i;t 5 



A24i;|f. 
AS4H7 
a:;'4(i1(:) 
A a 4(39 



A a. 4 in 

A:.'4I?2 

A24R3 

A24R4 

Aa 4 ini 



A;.'4R6 
a::’4R7 
Aa4R(3 
Aa4R9 
oa 4 R 1 0 



Aa 4 IM I 
Aa 4 Ria 
Aa 4 in 3 
Aa 4 iri 4 
Aa 4 Ria 




HP Part c 
Number d 






1901 "I 070 



9 170 ■■■ 0 029 
9 170 • 1) 029 

9170 • ooa9 



9140-0179 
9140-0 179 
9 MO " 0 179 
9 140 ■ () 179 
914II- 0 179 



9 140- 0 179 
9140- 0179 
9140 0179 
910 O-aa/iO 
9 I 40 - 0 1C 13 



1 CIS;'," 0 0 07 
I I t a 4- o ;34'3 

1 ci;v;5 ■ 0 0 07 

1135 4 ■■■•(I ■34'., 
1 1353-0 007 



11354-034!.', 
11353- (1 0 07 
1I3!V3" (1 0 07 
11353 0 0 (17 



a 100 -;3054 

a.ioo 103 



aioo -3054 
ai 0 ()- 3 (W ;,3 



21 00-31 03 



21 II II - 3 II 5 6 



0757 --0 a 111 1-3 
0 0913- 3457 
0757 - (1346 



0757- 0279 
00913-3444 



(1757 -02013 
07!', 7- 0 395 



0757- 0346 




Table 6-3. Replaceable Parts 



Description 



Cm-R (-'.A IN AMN. 3f- ICI3 ABIM MIU, Y 
(dPTlON (102) 



(■:ai'ai;i TOR- rxi) .iniir -H3(i -a(i7. Kioyi)!.; c;r 

c,A3‘Ai:;;r foi3--i- XI) .oitir too -aoz iiioyDi,: ci 

CAi-'A(::,i i;''R- CXI) .imii- -tiio- aoi: kioodc ci 

c'.ARAcrroR-r-XD , 01111 - too-aox, looooc; ci 

capaccitcjr rxi) .oiiii-- t-oo-ao'/, iiioodi,; im 



('.'.Ai'Ai::! roR-i-xi) .ouii- 
(::ai'a(::i'ii3R--fxi) . onir 
CARA(,;f 11 .IR -i-xi) , 011,11 
CAPAI 3 miR - l-XI) , 011.11 



too- 20');. loovDc; (,:i r 
- ti3ii-ai)7. 111091)1:; rcR 
t-OO -207. 10 II, 9 DC CI'R 
-t-1311 -ao'/, U11I9DC CI'R 



CAi’ACi'iciR-i-xi) .(HUH too-aic;' ioii9i)c ccr 



CAPAC'.T TOR -I'-XI) ,111111- -t CHI -2 (I '7, 10II9DC Cl-*' 
CAPACi rClR-l XI) IHI -t-lllZ 350l)C TA 
CAPACl'ri1R-l- Xl) .IllOl- tCHI-207, 10ll9I)C Cl- R 
CAPA(;::nciR -Fxi) .iinii- tcm 2ii';!; iiio9i)c ccii 
CAPACITOR -r-XI) ' .llicll- too- 207.' 10ll9I)C CCR 



CAPAC:n OR - FXI) 
CAPACITOR -I"' XI) ' 



CAPACITOR- FXI) l.'IIIIOPI- -t--)07. 250900 I CO 
CAPACITOR -I- XI) .OHII-' t-O() - a07, KHIUDC CI' R 
CAPACriOR -FXI) .(iniF CCIII- 207. 1 009I)C CCR 
CAPACITOR -I- XI) 20IIIIPF t--lll7, 2509DC CI'R 
CAPACITOR-FXl) .IrlllF -, 0 (I - 2 (I 'Y. 10II9I)C CFR 



CAPAC I TOR -FXI) , 0 I OF tCJO-20';!. 1II09I)>:; CI R 

cAPAcrroR-i'xi) aiioiiPi- -t-iox, 250901 : ccr 

CAPACITOR -T-'Xl) .lllCII l-Clll-211'7, 1009DC CIR 
CAPA(;;iTOH -FXI)' 3IIPF t-5'7 30I)9I)C MICA 
CAPACI TOR I- Xl» 47PF t - 57, 3(I093)C MICA 



I) li:H)l': - riUlTTI.I TIWC-', 1309 20 (IMA ,','NCl Di:i--3'5 
DTODI- -BUrrCHlNC 0119 :"00MA ;,'N13 I)0--35 
l)3i:il)l-- PIN 1109 
DICJDI - PIN 11119 

i):ioi)F -p i;n 1109 



1)1131)1' -P IN 13 09 



ciiRF-ocrm.D'iNr, i-h ad 
(.; i3Ri':,--i3im-"i dini.', w' ai) 
CORF Bill IT 1)3 NO HI AI) 



■|■,Nl)l,ICT^3R Rl" -CH -MU) 2::'UII IIU. 
INDUCTOR RF-Cll-Mll) 22I.IH 1 0'7 
INDUCTOR HI" -CM- Ml I) 22UH 10'7 
TNDIIC rOR Rl - CM - MU) 22UH 10 '7 
INDUCTOR RF I'll Ml I) 22111-1 1 I)',!. 



I66DX , 3(351.1: 
)66'l)X.3HM„i 



166 DX, 305 l..i: 

1 (,i 6 DX , 3 Cl 51. 1 



166 FX , 3 nr, I C 



(NDOCTOR Rl CH-MIl) 2 ;'C)H ,lli '7 , 1 66 DX , 3 CI 5 L.C 

INDUCTOR RF-CI-I -MU) 221,111 ! 0 ' 7 , , 1 661 ) x', 31351. 0 

CNDUCTCIR RF --CH -MU) 2 ;,'.'CI 11 107 , , 1 66 DX , 305 I.,C 

INDUCTI.'iR RF -Ul- MU) l.l'-IIOI 3 07 , 1 05 DX , 261 C 

INDUCTOR Rl' - CH--MU) lllll 10 ' 7 . , 1 05 DX , 261 , C, 



TRANl'ilOTOR PNP 2 M 325 ) 01 MUO PI),-, 360 MW 
TRANCl,tOIOR Ni'N 2 M 5179 0 :i 10-72 Pl),-- 20 IlMW 
TRANO limiR PNP 2 M 3251 01 TO -113 PI)-,= 360 MU 
TRANOIOrClR NPN ,. 3 N 517 V OT 10-72 in)= 2 IIOMW 
TRANOIOTOR PNP 2 N 3251 01 'm iB PD'C'IOOMW 



IRANBIOTOR NPN :,'’N517V 0,1 10-72 PD»-;',’ 0 IIMU 
TRANOIOTOR PNP 2M3251 (33 10- 10 l"I)a360MW 

FRANCIIOTOR PNP 2N3251 01 TO-- 1(3 PI)=360NU 
TRANl'II O'IOR PNP 2N325 1 03 TO - 111 PD'='36IIMW 



RU-IIOIOR -IRMR 51 U( 107 C OIDT-AI),! 17 -TRN 
RCOIOTOR -TRMR 3 OK 111 ';: C 03 DC- ADT 1 7 - "I RN 
RFOIOTOR -TRMR 50 K 107 C 0 IDF-AD.T 17 --TRN 
RFO.IOlCiR -TRMR 5 IIIIK 107 C On)l.:-- AI),'I 17 - IHN 
RFOIOVOR TRMR lOK 107 C 011 ) 3 ; -AIU 17 - TRN 



RF'B'IOTOR - IRMR 5I( 107, C 111 l)i:,:-- Ai),) )V- TRN 
NOT ABB I CNF: I) 

lUiOlOIOR V.OVK 17 ,125UI" TC'MIt-lOO 
HFOIOIOR 316K \X ,12HW F T(".,'ll-t -100 
RUmiTOR 10 17 ;i25W F TC”»0t-100 



RF:I130T0R 3,16K rx. ,125W I' TC'=-()-t-10ll 
RCOIOTOR 316 17, ,I25W F TC-'-- lit-- 10 0 
RFOIOTOR 9,()9I( '17 , 125U T 'I'C-=(l-t - 1 0 0 
HFIIIOTOR !,6,2 l'i{ ,125W I' TC" li t - 1 0 0 
RCOIOTOR 10 -17 ,i;?5W F TC""0 t--- 1 11 0 



* Indicates factory selected value 



Mfr 

Code 



20480 



2 04 Cl II 
2 . Cl 400 
2134130 
2 ( 140(1 
2040(1 



2134(30 
2040 II 
20 4 Cl (I 
2 Cl 4 CIO 
2CI4I3 0 



2041311 
5/, 2 13 9 
204130 
20413 0 
2040(1 



2 Cl 413 (I 
2,1-1 4 13 II 
: '0413 (I 
2(34011 
134(3 II 



204(1(1 
2 Cl 4 13 (I 
2 Cl 4 0(1 
13 40 II 
2 Cl 4 CIO 



2041311 
20413(1 
;','04i:iii 
2 Cl 4 Cl (I 
211 41 1 (I 



2134(1 (I 



.:H34C1(I 
1.34 CIO 
2040 (I 



2 Cl 4 CIO 
;'.’Ci40ii 
2 0413 0 
2CI4CUI 
2CI4I30 



21,141,1 II 
;"04CIO 

;"ci 400 
;,'Ci4oii 
2 Cl 4 Cl II 



(14713 
0 471.3 
0 47 13 
0 4713 
04713 



04713 

04713 
0 4713 
(14713 



02 I 1 1 
021 1 1 
02 I 1 I 
oai 1 1 
(I a 1 1 1 



1970 I 
204130 
24546 



24546 
24546 
19711 1 
24546 
24546 









Mfr Part Number 



( 113565 - 6(1 166 



01 6 (I -2 (1 55 
(1160 - 20!", 5 
0 160-21)55 
0160-2055 
03 60-21)55 



(11611-2055 
01 60-2 055 
0160-2055 
111611-2055 
1)3 60-2055 



1)16(1 -2055 
15I1D1 05X9II35A2 
1116(1-2055 
0 3 60 -'21155 
0 I 6(1-2(155 



0 16 II- ;3 457 
(11611-2055 
0 160-21)51’, 
(1 160 -';5457 
I) 1611 - 2 055 



11160 -21155 
0160-3457 



1FW,0 2055 
0 16(1-2)99 



0160 -2 '3 0 7 



•19(1 1 -II 050 
1901 0050 
3 9 Hi - I 07 0 
1901 - 107 II 
190 1 -107(1 



190 1 -1070 



9170 - 0 029 
9 170 0 o ;:'9 
93 70 - (1029 



9 I4II -II 179 
9 I /HI- I) 179 
91411 II 179 
V ) 41' (I 179 
9 I 40 -0 1 79 



9140 - 0 179 
9)40 4)79 



91411-0 179 
9 1 II (I- 2260 



9141) - (1 1513 



2N3;C',1 

2N5179 

2N3:’’51 

205179 

2M3251 



2N!:,r/9 
2N3251 
2N3:''!,‘, 1 
2N, 3 1 



4 3 1" 5 03 
43P I (1 3 
43 P 50 3 
431".:, 0 4 
43P 3 03 



43P5II 2' 



MI'4CIXO"-T(1--90VI -I-' 
069(,)-3457 
C4-U/I3-T0 - I ORO C 



C4-- IXCI -- T0--;3t61-'l 
C4- l/O-T 0 - 316R - F 
MF4C1/I3--T 0-9091 I' 
C4- 1/0-TO-56R;:’ 1 
C4 - 1/1),--'! 0-1 ORO -F 





















Table 6 3. Replaceable Parts 




Description 



Mfr Part Number 



U7S7-0346 
D757-0;?‘i'Q 
0 757 0;’i46 
0757 - nr?9o 
(I7-57- 0279 

06VB-;51t.2 
0757 0279 
0 69B-:J444 
0757-0395 
0757- 02BQ 

0757- 0417 
0757" 0200 
0757-0279 
0 6901 •■■3444 
0757-0395 

0 757 •0 200 
0757-0420 
0757-0200 
0757-0279 
0 690-3444 

0757-0395 
0757- 0200 
0757-0417 
0757-0200 
0690-3440 

0690-3162 

0 690 ‘31 62 

3101,-0973 

1 251 -0 600 
1251-060 0 
1251 -OB 0 0 
1251- 0 600 
1251-060 0 

1 251 ■■ 0 600 



00565-0 0046 




RE'VtSTOO 10 17. ,125W ! 
RESISTOU 6.19K 17. 
RESIOrOR 10 17. .125U I 



RF-'OllVIDR 6,19l< 17. 
RF. SUIT OR 3.16K 17, 



125W r ,.Ti; ^ 0 * ■ 100 
7. ,125W F rr,-'0> "I 00 

125U F U'UI 100 

/. ,125U F II','- lU' 100 
Z , 125W F ( ('.'••O't 100 



RFSlSU'iR 46, 4K 17. ,125U F M. - ll* 



P IIS IS FOR 3.16K I 
PUB 1ST DR 316 17, 
RFSisTon ri6.:> i7. 
RF'SISIOR IK 17. . 



3.16K 17, . 1 2ViU F FS-Ot' 

'316 17, ,i;>5W F II': lU 10 

r-,6.::' i7. , i25u f ii.- o * -i 

IK IZ .K'5W F u: 61 t- 10 II 



RF SI STOP 562 IZ 
RFSFSFOR IK 17, 
RF SIS FOR 3.16K 
RES 1ST DR 316 17. 
RESISTOR :i6.2 1 



562 IZ . I25W F IF 0 • ■ 10 0 
IK 17, ,125U F U'.Uli Kill 
3 . 1 6K 17, ,1 25W F I F ' IK 1 II 0 
316 17. , I25U F IF ^ IK - 1 Oil 
:,6.2 17, ,J25U I TF’lK-Kli) 





WEFFISTOR IK IZ ,125U F 1 1: ■ ll> ■ 10 II 
HE SI ST OR 7511 IZ , I 25W F 11,^ lit - Kill 
HESISTI.IR IK IZ ,12V.U F TFKK-IIIH 
R EO I S I OR '.1 . 1 6K 17, .1 1 '5U F K'. 0 • I II 0 
RESISTOR 316 17. , 1 25U I (F ■■ (K Kill 

RESISTOR 56,2 17, , 1 25W 1 U; - IK 1(10 
HESUiTOH IK 17, . I25U F IE- 0 Kill 
RESISTOR 562 17, , 1 ;,’5U F UF' IK KHI 
RKS:iFiTfiR IK 17. .KTiU I' K',- IK -Kill 
RF.,SlSFOR 196 17. ,125W F TFKK-KIO 

HESlSTliH 46. 4K 17. ,125W F FFKK- Kill 
RirSISTCIR 46, 4K 17, ,125W F IF-IK KHI 

SUrmi-SE I>EI)T MIN'IR ,5A 1 FSOAF/IX.; I'F 

FnNNF(;;roR"Sr.E coni fin i , 1 4 -mm- iisi.; it/ sm 

EONNKEFOR-SOI. FONT FIN 1 , 1 4- MM- USE S'7 E,U 
FONNF STOP -SSI. FONT FIN 1 . I 4 -MM -IiSF • S/ Sl.l 

FONNEi M'lR -SFl. C.ONF FIN 1 , 1 4 MM USE. ■ S/ SO 

(::ONNT FT OR L FONT FIN 1 , I 4' MM HSF ! IZ FO 

FOF{Ni FIOR -'IFI. FONT PIN 1 , I 4 MM FiVIF -SZ SO 

A24 MISFFI I ANEOllS FARTS (OPT 002) 

FOOER STEF FAIN 



TVE, i46 
197 0 I 
24',-i46 
IV7II 1 
24546 

2 4 546 
245 46 
2454(1 
2 ■15 4 6 
;,'4546 

24546 
24!i46 
,'4'„i4(i 
24',-i46 
2 1'i4(i 

,’45 46 
;’4 54 6 
24', I 46 
2 4 1 1 4 6 
24546 

2'V.i46 
24 546 
,"45 46 
24;:. 4 6 
245 46 

2 4546 
24' .46 



’ll 4011 
'114011 
’ll 4 HO 
■’04I1II 
'04011 



20 'too 



, F’lUlHIl 



1:4 I ,'T:F TO ■ I l||,'ll I 
Ml- 4F I /H- T II " 6 I 91 • F 
F4 I /II III KIF’ll I 

I4F IF; I /O- I II- 1)1 '.’ I F 
F4 I /FI III 3K. I -F 

1:4 I/O III 4642 (■ 

r,4 I /S' III ■ /. Ki I I' 

F4 1/11 KI KiR F 

i,:4 I /IF I II ■;.(.ii;' i 

F4 I /IE III III III -F 

I 4- I/O I ll ;'62F’ I 

F4 I/I 1 III mill I 
1:4 I /O KI :iK. I 'F 
F4 I /I) KI '. I/.F’ I 
F 'I 1 /IF I IF ;.6‘,'2 I 

F4 l/IE-KI mill I 
I 4 l/U I II '/'.I F 

F4 I /IF KI mo 1 -I 
1:4 l/U • KI .K 6 I F 
l.;4 I /II ■ KI TK.R F 

F;4 I /IF I IF './.l(2 I 
F4 I /IF HI I Oil I F 
‘F4 I /FI I II ■ ;./,;’R I 

i;:4 I /n 1 if l liiii I 

F4 1 /IF’ I II • 1 V/iR F 

I.Vi I/ll II) 4642 I 
F4 I /|l I IF 4641’ I 

;K I) I II ’/7 T 

1 2' 1 1 III. no 

I 2',.1 111. II II 
K’5I II6IIII 

I I II (ill (I 
I2',.l IK. II II 

K”.l III, (III 



See introduclii'n to this sectiori for oniering information 
♦Indicates factory selected value i 



' .1, 

















Table 6>3. Replaceable Parts 



Reference 

Designation 



HP Part c Q 
Number o 



Description 



Mfr 

Code 



Mfr Part Number 



A25 {OPT 002) 

I'W’SCI 

A 

(■u‘\Xb 

A;rv::fi 

(I 

l 

iVm; 1 ,1 

a:'M;i .1 

i ',i 

a;'!' ii' 1 /. 

i 7 

a::/1)(,; I II 
A ;i V 
A:’''/n;’() 

a;"’ii:;'1 

ai'M:;';:' 

A;”ii:.' 

a;"iu’‘1 

a;.'m::”i 

A,’;ji::iA 
A 7 ; 1 1,;' 7 

A. 5 1 

A7’/r:7’ 

A.,: A I, 

A a: I ('A') 
a:;"M'::5A 

AAVilAU, 

A.",.r ;;',7 

a:-'!.(;:;mi 

a,’Ai;k' I 
Ai'sri.':’ 

A,'M.;u;< 

A:“.ii'ii •'I 
A.’ACP', 

a;",.(,ra 

a,,’m;p7 

AP'/iMM 

111 'All I? 'I' 

A:".rk I (I 

aa,‘;.i:p i i 

a;",.i I 
A,’M.;'.' 

a;".|;':'i 

A,’V.I;'I 

APAi,';;. 



a; 'I d ) 
a;''i:.i.;’ 

AP'd.A 
A,,"d, 
API d. 1 1 

riA’id.A 

Al'ld. 7 

a;:'ai n 

AI’AIJ I 
A, 'AMI' 
AP'du;', 
AJIjU'I 
Al'Vdilr 



IIBAA'A Alir/'/ 
mil I All i'll I O' I 

ll'l /id l.'IIIV,. 
d l/iO ddlH ■ 

0 i/.id • 

d I /id Pdllll 



d Kid ;:kiai.( 
d Kid ;?dliK 
d I /id K.'dAA 

0 I /ill ;MI',:,'i 
II 1 dll ■ II ) v;' 
II I /ill 

11 1 /ill' dll II d 



II ■Kill KIlAli 
II I /id I’dil' l 

II I /id ' i’ll 'll'l 
II Kid I’l'iiri 



II I /ill ■ Ill'll, 
iii/iii I'di'ii'i 
II Kill I'li'i'i 
II ll'l d diiA 



II I /id ii'ir'iiii 

II I /id IMIli’/i 

II I /ill I'lr'i'j 

II Kid l'MI'7,1 

II I /id I'.Miiii, 

II I /id ■'HUH 
II I /ill ii'diii'i 
II I All ■ ,'ii;;ii:, 
111 / 1 II- O', ill 

II I /ill dll',', 



I II I II IK ill 
I VIII ■ II II A II 
IVIK dll', ill 
IVII I ■ dd'.ill 
I VII I niKiii 



VlVd'KIIIl'V 
VI 711 iiii;"i' 
VIVO Ildl'V 
■VI 7 II ddl’V 
v)'/ii" Ildl'V 

'i' 17 ll Olll'V 



VIII II I ;'!’ -17 



VI dll " II 1 I I 
V I II d ' I /.„',' d 
V‘l III! I /il'd 

llll'i.v- 11 ( 11 !', 

lO'od ■ dl/d'/ 
lll'.iH ' (I II II'/ 
I Hl'iH llllil'/ 
KU'd' lid I V 



I 




III' oiiWM nni'i'vi; IKK k A'.i; 
HY I'AiiiijJi' Diiiiii'i r,oi'i';i 



KAI'Ai; I 11 , 1 k I xi> 
CAi'Aiinok I /n 
llAI'Al: I lUk I XI) 
riAi'Ai; I I Ilk I XI; 
KAi'Ai; I nik I XI) 

riAi'Ai, I Mil/ r M) 
I'.AkAlirillk I'Xl) 
KAi'Ai; I I Ilk I' Xl/ 
i,:AkAi.;:i I (Ik I XI) 
riAkAll l I Ilk kXI) 



riAi'Ai: I nik, 1 xd . n 1 1,11 
KAkAUIIill I XI) /ild'l' 
CAI'AI,. I I Ilk 1 X 1 ) . II I III 
rAI’AI I, I Id/ I' XII , KM 
NIK A'l'llliMri) 



I'MId Y 
k 1 1 ; k 



(Ilk I KIN II 111 ') 



, mm 


Mill klM,', Idd'JOC 


1 1 k 


.1111 t 


I'llX. !,)kei)l,, KI k 




. mill 


Mill I'lKV, llldVOK 


1,1 1 / 


, mm 


Mill ;’||'/m 1 II II V or, 


1 1 1 / 


. II 1 m 


Mill I’d'X IddUOK 


KI k 


'.Adi’i 


/ !,,'/. ,'.diiei,i: iMi 


A 


I'liiiii'i 


t .Mideoi; hii;//! 


, mur , 


Mill ;’ii';;, Mid'.)oi: 


Kl k 


. 11 1 1 II 


Mid ,.’ 117 , IddVOK 


Cl k 


. d 1 111 


Kill I'll',;, KldVDK 


Cl k 


. mill 


Milk I’lKX IddVOi; 


1 1 1 / 


/.kl'k 


I,/;/, .uidm'i,; nicA 




, II 1 III' 


Old idiiuor. 


II 1 / 



KAI'AI 
CAI'AC 
KAI'AK 
I, Al'AI 
KAI'AK 

KAI'AI; 

KAI'AI 

KAI'AK 

KAI'AK 

KAI'AI 



Mil/ I XI) .mill 
lull I XI) .mill 
(Ilk 1 X 1 ) .mill 
lid/ I XI) v'ldl’k 

I Ilk k XI) .mill' 



Mll/'rx.k . 1111,11 I 

ink I >M> .mid ' 

1111 / I XI) .mill I 

1 1 Ik U I I.'Mk Aik 



I'll';;, iiiii'/i)i:: 1,1 

I'll'/, iiiiiKDi: 1.1 k 
I'll'.';, I II 111 / DC i;i 1 / 

/, '.(iiu/i.d: /Mr A 
I'll'X IIUK/DK Ki k 

I'd'.';. IIIIIVDK I lk 
I'd';/ idii'xoi; ilk. 
I'll';;. iiiiK./i)K Ki'k' 



KAk AK 
KAI'AK 
KAI'AK 
KAI'AI. 
KAI'AK 



1 Ilk 


1 X 0 . 


mm 


iim 


d'X, '|d(l',/|)K 


1 1 k 


1 Ok 


1 XI) . 


mm 


Mill 


IK/„ Idll'/DK 


KI 1 / 


MU/ 


k >.0 , 


II lUl 


Mill ; 


■\z IdlieDK 


1 Ik 


1 Ilk 


1 XI) . 


II 1 III 


iiiii , 


ik;;. iinivoK 


Kl 1 / 


1 ( 11 / 


1 XI) , 


II 1 III 


Mid !’ 


ii';:, iinivoK 


Kl'k 


1 (Ik 


1 X 1 ) , 


mm 


Mid ; 


m;, 1 II II VI, K 


Ilk 


Mik 


IK.I,' , 


nil 


Mil 7 . 


',' id’-/m: (, kk 




1 Ilk 


I'Xl, , 


mm 


niii ; 


m;, iiiiivDi; 


i;.r 1 / 


1 Ilk 


1 XD , 


II 1 III 


111 II 


d';., IdllVDK 


Kl k 


1 Ilk 


1 >. 1 ) . 


II nil 


Mill : 


:kx, iini'v'i'i,: 


1 11 / 


Mlk 


1 )! D , 


II 1 III 


tiiii 


m;, MiiiVDK 


Kl k 


!{ 1 ONI 0 










1 Ilk' 


1 XD , 


II nil 


Old 


ii'X nniVDi; 


Kl 1 / 


Till/ 


1 xo , 


II nil 


Mill ; 


ii'X. imivoK 


l,l 1 / 


1 ' IN 












k 1 II 












MUI 1 Kill Ml 


, III"/ 


I’ll II hk 


k’l'ki DU V 


) 


! 10,1 1 KIM I'M 


me./ 


k'lidh/, 


:'N'i Di.i- 


1 


Ml,.l 1 1 KI 1 1 Nl 


IldV 


lid I'll'- 


;'N'i DU 


I 



IKIII'd KWI II IIIlKl lilKvi I'ddhA ,'Nli DO- , 1 '„, 

D'lllOl liwn Kl'l INK IldW I'dllhi", I'W'.l Dl l IV.'i 

rKiioi 'iMi 11 mini; niu/ I'liiiiiA kik, di,i ;k. 

I) 1111)1 kilill IKin NK llliv I'llllhA I'l'ki DO ,Vi 

DIIIDI KliKI II mi''(. llll'J I'dIlllA ;'N!i 01 , 1 ' .K.'i 

Dllim 'INI IKIIINK nilK I'llllMA l'H;i Dll' 

Klikl ni l 1 1 1 . 1)1 NK Id AO 
Kl.ll/ 1 ' Ml 111 I OINK Id' AO 
Kimr Mil Ik I OINK Id AO 
Kl.lkk null I OINK 111 AO 
Kllkk Mill 1,1 I) Il'iK Id i'll) 

KOkk Ml 1 1 1:1 OINK Id AO 

INOIK lId/ l/k I II hi 0 K.IIMI IM'/. 

INOIIKM’lk l/k Klk til l) ',V/I,III !,i'X 1 KiAOX , dll'.'il 1 ; 

INDIM.IId/ l/k I, II" hi, I) IddNII lil -4 , 1 ll!.OX .I'/il 

■INDIIKnik |.'k llll' MkO /i.mill III'/, 

I NDiir I Id/ kk III hi 0 ;m viiii 1 ;i'/. 

.i,Noiii,:ink ki 'i.iii Ml I) ;m;iiiii ki',';, 

iNOiiKmi/ kk' III nil) .Adiiii ii'xi , i/i/.i)x,'„Mii.i,!:, 

iNOiir.iOk kk" 1:11 MID ..iiniii !',/;, , kkiOX ,;',ii';i 1 .m 

IkANMK MTId/ kkd' M.l k 0 " I’d IlhW I 'K' d IIMI I / 
ll/Al'liililM:ik non' Ml Ml ,V/ kl)''' lW I I'M'llldl'Iil/ 
ll/ANMIMMik I'Kd' I'N', 'll’!,) J Ml 'III' lit l'l)i-,Wi;lhW 

M/ANri.K'iTm/ I’Nk l’N,K",:il IM 1 1,1 ■ I 111 kO'KUidhW 

ll/ANIi I M ild/ Nl'N M l M'k' ') 11 kD'MKillMlJ 



klidltd 

l,>ltdl;lll 

I 'l l dll II 
I'll dll d 
I'l l dim 
Midi Id 

I'll dim 

I'lldlld 

kndiiii 

I'lldMii 

I'll dim 
I'll dim 

kiidiiii 

I A/i 

I'll dim 

I'lidiid 



;,.'i'i '11111 
iTidiid 
I'll 'I II II 
Kiidlii) 
on ' 11 1 (I 



I'll 'I I 111 
7 dV’/ll 
I'lMlIld 

I'll dim 

I'lidiid 
:,'.ki 'iHii 
I'll ' 1 11 (I 
;'(idiiii 

k'lidim 
Mild II II 
; 'I I 'll I II 
I'lidiiii 

1,'ii dim 



I'lldllll 

Mi'imi 

I'Hdiid 

iiidiiii 

;,'iidi:m 

I'lidini 
;’h,''k Id 



I'lidiiii 

I'lidiid 

;,’i:i 'iim 



.'iidiid 
k’lidii II 
I'lldiid 
I'lidiid 
:'iidiid 



kiidiii) 
I'll dim 
I'lidii d 
I'lldBII 
:,'i:idiii) 

I'll dll II 
I’lidiid 
I'll <11111 

■'iidiiii 

I'll dim 

d d7 1 

dd 7 ld 

I'lldlKI 



IIMM/i"i Kid IV", 
llll!'i/,K ■ kllMKi, 

(I I Ml I;’ I) I'll, 

( 11 . 'id dlllld 
(1 1 Ad I’d!,!:, 
dl/.(l I'dM!:, 

II I /ill ;,!d ':,!=, 

d i/iik ::':,’d'/ 
d I Ad - IWl’l’ 

II I /ilk I’dM", 
d Kill I'll! ,!, 

II I Ad ;:'ii!V i 



I’d I,!;, 

/ill II .1 ii7id(iw'./u:i/ 

Kd !■',!) 

dlllld 



II I Ad I'd!)!':, 

(II /.Ik- ;’ll!,i!:i 
(I I All ■l/d!:,!:, 

(I l/ilk I'l’dll 
II I /id I'll !■)!,, 

Il l Aik kdlil'i 
lll/.(l-;:'d!)!:i 
II I All I’ll!)!:, 

MIV (I 'IlKK" I 111:, 
lll/ill I’llli!:, 

II 1 Ad KlI'iM 
Ikl/id " IMIlili 
II I Ad I’d!)!:, 
Ill/id ;,'d''i''i 
II I /id , ’ll Ml, 

d I Ad dlllld 
(I l/i(|-:’ll!i'i 
II 1 Ad ■ I'dli'i 
II l/.lk ;,'llli!i ■ 
II I Ad ■ k'dlili 



II I Ml :’d!'i':i 
II Mill :,’dli!,i 

'iiiii;' .Ml 11(1 
iKiii;,'' ,'idiiii 
IVII) ■ diii.'id 
1 '.’(I 1" IKIl.ill 

1 vii I (iir.iii 

I VII I dlllld 
I Vd 1 (Id!, II 
I VII I d 111, II 
I '/II I ■ II II '.ill 
I VII k dlllld 

IVII I II dll II 

VI 711 d(i;’v 

Vl'/(l lllll.'V 
'/ I7(k Iflll'V 
VI'/'ll (Mil",’ 

V IVII ■ (i(i;’v 

VI 7(1 II 111"/ 

V 1 dll • 1 A 1 II 
VI 11 (I ia;.’7 
VI dll' I'k’dv 

V I II (I ■ Ml I V 

V I d Ik I (';, I V 

V I dll' II 1 I I 

V I II Ik I /ik'd 
VI dll I/;, I’d 

I ii!,;i-(i 11 Ml 
llk'id' (ll'dV 
::,’N:i::'!'i I 
l'N.M'l!, 1 
llll.id "■ II II IV 



Sk’c introduction I.o this section for ordering: inl'ormiiti()n 
'^Indicates I'luitory selected value 























Table 6-3. Replai,eable Parts 



Reference 

Designation 


HP Part 
Number 


c 

D 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


A;:.''ja6 


1 lilli^ III) 19 


,3 




■niANIllSmil WI’I'I !7I, 


(Cl- 111 1’1|: ;36(IM1J 


:,’(,34(3d 


l(3';:,4- (KM9 


a:,'",) (IV 


i'.r,',i,5- (iiiov 


7 




lUANllKlKlll I’Nl’ I’N.UMil (1,! Til-1(3 IM)',:,36(IM14 


(1471,5 


;..’N,,3;3K, 1 


AaauH 


1 liiii'’)- ir.j'i'.i 


1:1 


1 


llVAN!,il !:1 (Oil MI’N ?N 


,179 SI (d v? I’D IK.) MU 


d 47i:3 


?N!i 1 ‘7 7 


AV'srjv 


lliUiM' (1(1(17 


7 




rUAN!',! !',Tllll PNI’ ?M.5;:",il Ml ((1 1(3 l’I)-.36(mW 


(147 1,3 


;."N,3?lil 


APIMJ 1 1) 


1 i:i','.!,i- (1 (iiii 


1 


1 


■|iir,w(;'i'!';iiiii ,i rr r 


N- CHAN (>■ MCHC SI 


;,'(-]4(l(! 


KISS' (1(1131 


a;''5qi I 


inav-(i ii’.iu 


9 


1 


(|IAM!117,'I(1II I'Ml' ;.’N 


"91176 SI K1 1(3 C’Di ^nilMW 


(1471.3 


1:!M;,’9(I7A 


a;:", ill 1 


OVCiV- (1,5 41.1 




4 


IIMIUlKill Id 17. .1 


M,U 1 IK,: II 4- 1 dll 


;,'4546 


i;4- 1/13 1 ( 1-1 (iu (1 K 


a;/5ii;'’ 


(l7'.iV 0;;’79 


(1 


4 


III; mu; I' d 9 3.16U r;;, 


,1?!.,U 1 Id-KI I- 1 (Id 


;,’4'i46 


(,:4 1 /l-l" id ■ ',316 1 K 


A;:ir,iH.5 


[)•/'., 7- (i:.’vv 


d 




IKMiUiKiR ',3,IM< 17. 


. i;m,,w 1 n; (1 1 i do 


;-’4!,46 


C4 1 7(3 - I II- .5K,1 r 


a:''oH4 


(ivf/V' (i;?9(i 




1 


|li:!ll!ir(l|l 6. IVK 17. 


, K’su 1 r(::Mi3 ■ Mill 


197(1 1 


Ml 4C,l/H-r(l -6191 1 


A;>',iii'.i 


07!V; 0.V7V 


(I 




Ill !,l!, Kill ;3,IM< 17. 


, K’SW K 3 I'.:: (M l dll 


;’4!,46 


(,;4 1/(3 - I II - ,3161 K 


AITilUi 


nv'.'iv (iii’cui 


;3 


6 


III:!; I!1 1(3(1 IK r/, .1 


,’!:,U 1 K'.-dt-ldd' 


;"4!-,',46 


(;;4 1 /(!■ T'.i ■ 1 mil 1 


a:,'1.iiv 


ovC/7 ■ 1) ;;i|.iii 


,3 




IIMlir, ri:|| IK 17. ,1 


;,’!,u 1 k::: im- iiiii 


;,’4!',46 


(:4 - l/(3-3(! 10(1) K 


a;:",jII(:I 


()V;:/V (1 1(3(1 


n 


4 


|ll:;!.;j !3 I (111 ,3 1.6 17, 


, 1 ?!■,', W 1 K ;::: II * 1 (1 (1 


ail 41111 


d7',-i7 (11(1(1 


a;:"..iiv 


d'/'.iV- (1419 


H 


4 


111 iri'. IHII 6131 I 7. , 


i;"!,U 1 !(,■ (M Kill 


;’4!i46 


C4 ■ 1 / (I ■ 1 II ■6(31 U K 


A;:'lill 1 II 


UVaV ' (I4,KI;I 


3 




|li;!il!;|(li,' !i,llK 17. 


, M"„,U 1 II,; Ml 1 Kill 


;,'4'.-,46 


C,4 l/fl" 3 II ■!, 1 1 I K 


Al'lilM 1 


(iv'./V- (mill 


;,’ 




IIH'lli.KllI ;3I,6 17. 


, 1 ;.’!,U 1 1 K. II 4 1 (Id 


I'll 411 (I 


i|7!,7' (I 1 nil 


Ai’iiti 1 


(r;‘.,i7 (14 19 


(1 




|ll, !':l I'.'iK III I'.lrl 1'7, . 


1 ;■■!■.',« 1 K'.KK Kid 


;’4!.,46 


C,4 ■ )/13- KKAKIIU 1 


a;’',iII'K'. 


dV:.'/V ■ (14 41" 


9 


;3 


Ill iil Hldll IIIK (7. . 


i;m,-,w k K':mi 4 1 dll 


;'4'-',46 


U:,4- l/KK 'td Kill;' K 


a;:.", M l 1 '•* 


(17?; 7' (1411 li 


4 


|» 


iii;.!:ii!:;idii 16;,’ iz , 


ll'SW 1 IK::(14-KKI 


;’4'i46 


C4 1 / (I - Id - 16;"l,' K 


a;:’;mi I a 


dV'.iV (IM4/:; 


J.) 




III SU, I dll Id 17, .1 


;■’!•,,(>) K ii;. (M Kid 


?4!,4/, 


C4 ■ 1 /(!■ Kl ■■■ Kill II r 


A..”, Ml 1 b 


(11.91:1 ■34', i7 


6 


1 


IK. Ml (11 1 dll ,316K 17, 


.((."'.iU K li; : (1 4 ■ 1 (Id 


,'11411(1 


(U,fi3 ,34',i7 


a:>',mi 1 V 


d/i9(l' ,3444 


1 




111 Ml 1 !, 1 (III ,316 17. , 


1 :.■'!, W 1 11 -Ml 4- 1 dll 


,'4!i4/:, 


1.4- 1/(3 '1 (K :316U K 


a;,.' (M l 1 II 


(11,9(3 -MITid 


9 


1 


111: C, 1 !1 1 dll 464K I7,’ 


, i;>!',u 1 k: ■ IK K,d 


i;’l|411ll 


(I6V1I ■ .31,’6II 


Ai",ill 1 9 


IIAVH- ,34411 


7 


1 


IllllU.nni 196 17. , 


i;m;,u r is- ii 4 1 1111 


;’-'(!i46 


1 4- 1/13 I (K 19611 1 


A (Ml ; Ml 


;:mii (I -miet; 


II 


1 


UK SI '11 dll ■ III MU lidd 


IdZ c: SIDK AD.I 17- (UN 


III’ 1 1 1 


4 31’';, (11 


a;:".mi;'m 


(I7',i7 ■ (1411 1 


(I 




III 11 II. Kill Idd 17, , 


i;m.,u 1 ii:; - o 4 ■ 1 1111 


;„’4!,4 6 


C;4 1/(:l III -Id I K 


a;, ".Ml 


(I7!i7 ■ (ll’.nd 






IK,, SIS Kill IK IVl, ,1 


’!.,U K |l:::-l| 4 - 111(1 


;'.'4'.i46 


(,;4 1/IK r„ - Iddl K 


Al'IMIV.^x 


dA9(l- .3441 


13 


1 


III !. 3 S I (III I’Ki 17, , 


1;M,U ( K':d4 111(1 


;,'-i:ki6 


C4 ■ 1 / (3 - 1 (l -;’!'./? K 


A;,".in:.M 


d7:,7 (IE79 


11 




IK:!lll,iI(31l ,3,16K 17. 


, ii.”,iu K ■k:;: (m ■ Kid 


;,'4!-,46 


i::4- i/ii- Id ,5M,i K 


a;,’imi?;i 


ir/liV-- (14,39 


4 


1 


Ill SIS Kill 6. II IK 17. 


, 1 ?!,U 1 l(::MI 4 ■ 1 (III 


;>4!;,46 


C4 ■ l/KK 1 II ■6(11 1 K 


a:,".mi;.'/, 


' llAVll :344d 


•7 




UK. Ill SI dll 196 17, , 


i;,".iw 1 ii;,:(i4-Kid 


;’4!',46 


C4 1 /(I - I 11 ■ 196U 1 


a;:",mi;'V 


d7',,7' (I4:’(l 


.3 


1 


IllSISIdU 7!'.,(l 17 . 


i;.’!iW K 11 :;: (M ■ 1 lid 


;’4!',4/, 


C4 l/(.l - 1 II- 9’:, 1 K 


a;:,", III I'l l 


117'., V • d,34A 


;', 




UK'i I'll dll 1(1 17, ,1 


:.",W !■ K,::::.(l 3 Kid 


;.’4!',46 


i::4 1 /H - 3 IK- KlUd -r 


a;".mi;’9 


(171,7 (14(1',;, 


4 




III!! IS! (Ill 16;" 17 , 


i;,"!,u K ic: 'II 4 1 dll 


;.’4!,46 


C4 ■ 1/IK I IK W,;'U K 


a?5h:jo 


(r;;.',7 (1 liiii 






IK !;i I'S'I dll .31, 6 17, 


, i;"!iW K Ki' lM Kid 


I’lKKIII 


(I7!i7- (11(111 


Ai’iiii.e 1 


(171, 7’ (1419 


(1 




IK S3 S I dll 6111 17. , 


i;:’!,W K IC' d-4 ■ 1 (Id 


;• '(',',46 


(:;4 l/iK 3 IK 6131 U 1 


A;".Mr,'i? 


' 075 '/-(144a 






lirSKlIdll (IIK 17 , 


1 ;:.’!:, U K K,:■•'d 4- 1 (1(1 


( ‘ ^ 6 


(•;4 1/13 Kl ■ Kill;:,’ r 


AIKMI.'.ia 


(17!, 7 114:3(3 


:'3 




III SIS Kill '„, .IIK 17, 


, 1?!,N 1 l(■:::■d 4 Kill 


l'4'„,46 


|K( 1 /n- KK SI 1 1 K 


A;:':Mi.,e<i 


(I7!i7 (141 9 


(I 




111 !ilS 1(1(1 6111 17 , 


i;.’!:,u K k;::(|4-ki(i 


l.'4!,,46 


C4 1/13 I IK■/,IIIU 1 


AI'MI.V., 


(171,7 • d 1 (III 


1’ 




KKSIS Kill ,31,6 K7. 


, I ;.’!,w 1 IC'- II 4 1 (Id 


; 'll 4 lid 


l|V!,7-d 1 11(1 


a; ".Ml sb 


H7'.,7 lll.’llll 


,3 




UK.SISldll IK 17 ,1 


;”iu r ii;::(i 4- 1 (Id 


;,’4!-.,46 


, C,4 1 /(:K I II ■ 1 (Id 1 ■ K 


a; 'M l :ev 


dAVII ,3444 


’1 




III Mil SI (III ,316 17 , 


i?!;,u 1 K.: II 4 ■Kid 


;'4!,46 


1 4 I /(K 1 IK-.IK.U K 


A-’lill.Ul 


(I7:.l7 (i:..’(l(l 


D 




111. SIS Kill IK ,17 ,1 


;,:,".',u r K:■:(M Kill 


47,46 


i:;4 1 /(I ( IK 1 dll 1-1 


AM.ilMV 


(U,9(3- (l(i;,’l 


H 


1 


IllSISIdU !,,6;.' 17, 


, i;",iu 1 1 C : II 4- 1 dll 


;’l3 4l3d 


IK.'.'d (Ki;,’) 


a:", M l '1(1 


07':, 7 (1441:! 


D 




UK.SlSldU lUK 17 , 


KM-MJ 1 K: KM Idd 


l.’4!,4/. 


k; 4 I /IK 1 (K 1 iiii;:’ 1 


a;"..im I 


(I7!i7 (14,3(1 


' .3 




111 SIS Kill !,, . IIK 17 


, 1?!,U 1 IC'- II I 1 dll 


;.'4K,46 


C,4 l/ll 1 (K !',1 1 1 1 


AMIMMI’ 


l)7!iV d,34A 


1 




IKSISKIIl Id 17 ,1 


;.’!',u 1 IC" (M -1 (Id 


;.'4!,46 


C4 1/IK 111 KlUII K 


AIMlIMM 


lU/VII ,34411 


7 




IK SI SI dll 196 17, , 


1 ;,",w 1 1 1, II 4 ■ Kill 


;,','(!i46 


1,4 l/(,K KK (9('.U K 


AMIMI'U 


11691,1 ■■.544? 


9 


1 


ik;sisi(iu, ;,’,3V i7, , 


ll.’!.,W K IC - (M KK) 


l’4','l6 


l',4 1 /B- 1 II ;',37:c- K 


A;",iII'K. 


117!, /■■ 114;';,' 


'.7 


1 


IIKSISKill 9119 17. . 


l?!,,IJ 1 IC IM- Kid 


;,’'l'.46 


C,4 1/I,K- KK-91I9U K 


A,,".MI-Vi 


(I69(l^:34',3,3 


11 


1 


UlSISIllll l’(3,7 17, 


, i;:’!,w K IC, KM ■ k:;i 


(1 ,3 (111 II 


I’Ml !,!:,■ 1/IK Kl i’I'UV K 


AM'ill'IV 


dV!i7^ d;„’l:lll 


■,3 




IIKSISKill IK 17 .1 


;.’!',u. 1 II." II 4 ■ 1 1III 


;’4!',4 6 


C4-1/(K III KKIl 1 


a:.",mmux 


1I7'.;,7 (14(1 1 , 


II 


' \ 


IK,;!:il!,llOII ll'd 17, , 


r,’!',w r (c "d-4 -Id (I 


A’,1 


C4 1 /(:K KK 1 (| 1 -K . 


AM,i!i 1 


,31 III ■ i;;’74 


1 


1 


SWl II KK (.1, s;’l)l SlIl.irllK ;,’A K'lldAI,; I’d 


; ’(14 (I II 


Sllll i;’74 


A, Mil 1 


iiim;i 61'! ■midii? 


4 


1 


ddlK, A!,SKMlil.Y 1 11 ANSI dll Mill 


;.'(i4ii(i 


(3".,6m" 11(1 (III;.’ 


AIM/ II’ 1 


1 ;'!',!■ 116(1 (1 


d 


^ 1 


CdNNI C ld|l■■!,;|.:,K C.dNT 1' :i N 1 , 1 4^ MM^ HSC^ S / S(3 




. 1 , I - (160(1 


AIM, ill 1 


(I9!',i!i-,(l (I6.„3 


m 




Ml XI ll/DddUl Kll !i■■■!,(l(l Mil 


? (1 4 (3(1 


(I (1(16.3 


a:;".m.i;’ 


ll9!i!;, - (1116,3 






MlXI II/DddUll II, !,-;,(l(l MM 


,■’(3 4 (3 II 


II 9!',!!," (KK,;'3 






■ 




Al”,i Ml 'ICIM.l ANKdIlS I’AlKlS 






- 


(111!, 6!,,- (1(11147 


H 




Kd9l II 111’ OdWN dllNVI.IIlCII ■ 


I'lMlld 


IIHK,/.!',',- (111(147 


OPT 002 








a;'",', 13/ I’ASsi 


Ml!3Cr:l. KAMI (Ills I'AU 113 
















(OPT 002) 








ll(l!,,6!i- (I (1 116!.', 


1 


1 


(::(39l II- 131 ANK 




K’CI 411(1 


ll(3!,6!.', (Ill 116!, 


■ 


d (:l!i6!.', ' A 11(144 


1 


1 


KNdli IK Sdl Ul IdN UANI)UK)III 

L __ ^ 


r:’l14l3(l 


d(;l!-j6'„'r- 6111144 



'^Indicates I’actorv st?lec:U*(l value? 

6-75 



\ 



iAMi 



■>*«tn*<Bi(iit ntiiyi)iirtiiiiiiittfryniir<iri[iii'v 


























Table 6-3. Replaceable Parts 



Reference 

Designation 



ft;:.' AC I 
MiA.:-' 
ft;;'6t;.‘, 

a;;'Ac:4 

ft;:?Aci:i 

ftf'ftr.A 
a:,>ac'/ 
aii'm; i;i 

AI.'ACl (I 

a;;'6C 1 1 
Al'AC I 
A;.'Ar: i 
a;:' AC 1 'I 
ft I, ’ 61': 1 

AI.'AI,: I 6 
ft.'AC. 1 7 

a;,’6(::ii'i 
a;:'6Ci V 
a::'6i::;:’o 



HP Part c Q. 
Number ■> ' 



08565-60026 ' 



Description 



a:.'.6gpi 


01611- poaa 


APAGPP 


0 16 0 -PPIIP 


AP6(',;'.‘3 


016 0 -poaa 


APAGP4 


111 A 0 - 4:-.'97 


ft;.'.'6(;;",.'i 


(IIP 1 -0444 


AP6(',:P6 


0) PI- 01 05 


A:„'6GP7 


0 160 - 4PV7 


a;.'6i:',;'B 


II (All piia;, 


a;,','6g;."/' 


oiAo-Poaa 


A PAG 3 (I 


0 1 A O-PPIIP 


A PAG 31 


OIAO -4P97 


AP6C,'3P 


IMPI- 11444 


a;:,'6G,'',3 


0 IP I 0 loa 


AP A C3 4 


OIAO 4P97 


A;:i6G3a 


(1 1 All -Vila',-'/ 


APAG3A 


01 6 0- I'll',/',/ 


a;"6C:.V7 


1) 160 P'.’OP 


APAG3B 


1)16 0- 43111) 




0160 - 4;") 7 


ft:,'AG4(l 


0)6 OP IP,, a 


A,.'.6C4 1 


0160 -P0G:i 


a;'A(::4:,:' 


0 160- 430 II 


A, .’61, 43 


0 160- 4;")7 


A:,'6G44 


II 16 0- 4P9V 


a;.’6i; ■v.'.'i 


0160 - 4;;"/'7 


AP6CU] 


I'HIl 111)' /I) 


a:,’6i;u;,’ 


190 1 -0050 


APAi'ir,', 


19111-0 050 


AC'6CU4 


I'Hi) oO':-'/0 


APAGU'./ 


19 01 - IUC.'iO 


AP6GUA 


190 1 - 00 ',.'10 


APAGU 7 


1901 00 50 


a;',’6i;uii 


19(1 ) - 0 050 


a; 'AG 119 


1901-0050 


A,'-.’6GU 10- 


190 1 III) 50 


Al’ACU ) 1 


19 0 1-0 05(1 


APAGiri 


l')’(l 1 00','. II 


APACiri 4 


191)1 - 0 050 


a;,’6gu 1 ;'/ 


190 1 - 0050 


AP6C 1 


911)0- 1641 


a:,-' 61. 


91 110-1631 


AP6C.3 


91 00" 1641 


A„-,’.6l, 4 


91 (10- 1 6 I'l 1 


-IP 6 1.5 


91 1)0-1641 


a;.:' 61. 6 


9 I 0 0-1631 


a;.' 6 1.7 


9 1110-1641 


ft;,'.’6CB 


91 0 0-1631 


ft;L’6L.9 


91 1)0- 1641 


ft;.'6U 0 


910 0 -1631 


ftP6l, 1 1 


9140-0 1 14 


ft;:’6cip 


9140-0114 


'ftP61..')3 


914()-0n4 




Mii:/ I' II ii:i< abbi' iimi y, 

i.'.Ai' AC I TUi; I XI) .(iM)i' ■ii;i(i-';;'(iz kkivdc ccp 
CAi'Ac rrmc u iiiMrc n i< .'[■■'.'■'it iaiiu I'C’ mk,-; 
CAP Ac; I rciic Y) iphu -cpii 9 ;v';pi' piiou pc-mig 
CAPAC rime- 1 XI) , o iip hup- i-.cpi!: ioiiuih: n:w 
CAPAC niiir-rxi) ,111111-' -Hui-;:’ip>.; khiudc ci p 



CAPAcrniii -rxi) .iiiin utii iiiiuuh; hp 
CAPAC I ini* -I- XI) 7UPP ;5(I(I9I)C MICA 

CAPAi.iumr pxo .(uc.'iir -hki piiz kkiudc ii-w 
CAPAC 1 1 me- 1- XI) ,i);:’;Mii-' hui-i’iiz khiudc cpd 
CAPACIIUR- PX l) ,ll-'t7ll|- *-l')ll I'llIZ KIIIUDC M K 



CAPAC I'mir-i-'xi) ,()A7iir hui-;;'ii 7, i oiiudc cpr 
CAPAC 1 1 mr '7 iuMP - cri< ;r-9Pi- iaom pc-mtc 
CAPAC miP 'U IDMP -cri) 9-3PiPI" ;M)IIU PC -MIG 
(,:ap AC 1 1 Dir f XI) , (i:';-'i.ii' hui--;.:iiz iiiouix:'; nn 
CAPAcrrnir-i xi) ,11)111- t-rui-Pirz iimuDi; cpp 

CAPAC I Illlr-p Xl) 7P.PP t- ',;-PZ IVIIIMDC MICA 
CAPAPIJ II.IU -l-XD ,111111- H;II)- ::’1)Z HIIIUDC. CI' P 
CAPAi.nmr-FXi) ,(i;'’Piir trui- Piiz loiiuix: crii 
CAPAC 1 lUir-'U IPMir Cl P 3-9PP UUlU PC-MI'C 
CAPAcruii)-u iKMir ci'K 9 ,')riPr piiiiu pc mii; 

CAPAC,mnr- 1- XI) ,1111.11- HUP- ;;’ip;;. iiiiiUDC cpp 
CAPA i: I imr- n<i) 7 ;m’I-' i -'a'/. .'hiiiudc mica 
CAPAC I iiiir-^r'xi) ,1111.11' Hill IPX hiiiudc ci p 
CAPAC I dip -r XI) , I'G'Pi.ip -HUP IPX, loiiuDC CPU 
CAP AC 1 I Dir- H IPMI) CPU ,V-9PI- 16IIU PC--MI'C 

CAPAi:'irmr H 'iiihiM.'.Pii 9 -,,'U'.pp luiiiy pc-mig 
CAPACUP' ii) -P XI) , iii'U’iJc H'ui--;.ui>;, iiiiiudc ci-i? 
CAPAc',ni;ii) i-'xii ,im.ii' h-iii ;,ur/. iiiiiuoc cpp , 
c,APAC,’i inir i- XI) ,111111-' -H-iii - ;.up;;, iiiiiuDC, ci - p 
CAPAC I H'lir PXI) 7I'.PP t - GZ .UIIIUDC MICA 

CAPAcriDir-i' XI) ,ii;,’;,'’up hup ;’iiz iiiiiyi)!.; ci-:i< 
CAPAC I lUir U lUMl) d ll ;5-9PP I6II9 PC- MIG - 
CAPACI VOB-0 TPMir-CI-.ll 9 AGPI" PIIIIU PC-MIG 
CAPAC I iciir- 1 XI) , ii;,','-.'ui- -hup ;,’iiz iiiii',u)i: c' u 
CAPAC ll'l'lir- rxi) ,11)1.11 HIII-IUIZ iiidudc cpp 

CAPAC. I imr-rxi) ,iriiii- -hui Piiz iihiudc cn-) 

CAPAC I'll'Iir-l'XI) 7GPI- t GZ AlUIUDC MICA 

CAPAC I rmr pxi) .iiaviii -hup phx, hiiiddc ecu 
CAPAP.l'IDir-rxi) ,IG';U,II' HUI ;UPZ iiiiiudc ci-k 
CAPAC.: i H'lir rxi), ,ipii.ii- hup I'liz iihiudc i cu 



i;apac I'l Di) -1 XI) 

CAPAI I IDir PXI) 
CAPAC 1 I Dir I- XI) 
c.APAi: I Hiir- pxo 
CAPAC I HIP -P XI) 



IIMIP HUI-;:,’IP>„ tllllMDC GPP 
IIA7IH iHlII :,'II7. IIIIIUDC i:i,u 

IG'IUIP HUI PII7, lllllUOP, CC'P 

IGH'IIP HU) ;,'(IZ IIIIIUDC CHI 

ii;'';.'i,ii' HUI I'll z iiiiiUDC i:pp 



i)h:ii)i cihiciping imu piiiima i.'Ivd i)ip-:v,. 

DllIDP -DWI'ICIIINC Plliu ;:'IIIIMA PNG DC) '.V,',) 

D'llUH, GWriCIPING lUlU I'llllHA PNG DO-.V.Y 
DllIDP- GW I I Cl PING lUIV PIIIIMA PNG I)l')--;V.-i 
D'lDDl I.UPl'ICPPING llliu PIIIIMA PNG DI,)-,V,', 

Dini)l: -GWi rCIIING I'UIV PIIIIMA PNG 1)1,1- ,'V.i 
D.IDDI -GUIPTCICING I'llIU PIIIIMA PNG I)i:i-;'V,.) 
imiDP -GWri'CHING llliu PIIIIMA PNG DD-'IVG 
D:im)P- GUI ICIPIK'G llliu PIIIIMA PNG 1)I'P-,'P',) 

DllIDP -GW) ICPCINC I'UlU PIIIIMA PWG DPI- -,5 '„i 

DHPDP- GUmilPlNG DIIU PIIIIMA PNG DO- ,U) 

DH.IDC -GWnCPPING lUlU PIIIIMA PNG DU- ,51,. 
d:ID 1)I: -GWI'I CUING lUIV PIIIIMA PNG DU- PI.) 

D'.1UDI, GUnCHlNU HlIV PIIIIMA PNG DU -;V„) 

INDI.ICIDII IH"- III- Ml 1) P4IIUH IVX, , 1 6Al)x , ;'M)M G 
INDI.ICHIR IH- -CII- MP.D I’l/illll G7, , U.AI'X , '.W'.GIIG 
:iNDI.IC-'H)W UP - Cl I- -MCI) P4II1IU I'lZ , 1 6M)X , PDGl.G 
IND1.ICIDU UP -CIP-Ml.I) GAUU IVZ , 1 6ADX , '.lil'UU.G 
IMDI.IC'IDU in -I II MID P4IIUII G'Z , ) AADX, '..U'lGI. G 

1, NDI 1C I DU R I- - i:;i-P- Ml,. I) UAUU S7, , 1 6 ADX , HU .'U G 

INDUC IDU UP - I 'l- Ml I) P4IIUII IVZ , 'I'AADX , ;H:|;-,|, G 

P NDI IC I DU U P - C:U - Ml , 1) DAUH IVZ , 1 66DX , ,')U IlGI., 1,1 

INDUCIDU UP - I'.U MCI) P4IIUII l:.7. , 1 A6DX , 3Hi:)C G 

TNDIIC'HIU 1H'- --1;|-| - MU) 'H6UU G7, , 16ADX , 'HU'Gl G 

INDUCIDU UP' -I IP Ml I) IIIIIPI 1117, , 1 A6DX , HOl'.iC.G 

CNDUCrilU Ur-'-CIP- MI..D IIIIIH 11)7, , lAADX.HUGCG 

INDUCIDU UP -I'll- Ml. 1) IIIUH 1117, , 1 A6DX . HIIGC G 




PU4U 0 
PIUlUII 
!H)PU9 
G6PU9 
GAPD9 

f5APU9 
;'.'H41II) 
GP7AH 
G/iPI.19 
PD 41.111 

PU4U I) 
PU4UII 
IHCDV 
PU4PU) 
GP7AH 

PU 4 1:111 
;H1411I) 
PU4P.U1 
1',API'I9 
P put til) 

UPPAH 
5APPI9 
PB4D 0 
PD4UII 
PU4D I) 

GAPU9 
PU 41.1 0 
GP7C5 
GAPPiV 
PU41UI 

PB4IH) 
PB4BII 
;-)a:.'B9 
GAPUV 
PB4B I) 

I'PHlPUl 
GA; B9 
ga:;'B9 

1:.a::bv 

SAPUV 

:-B4IU) 

I.'B'IBI) 

PD4IH) 

PB4B1I 

;-,'B4BI) 

PB4BI) 
P 1:141111 
PU4BII 
PB4UI) 
PU 41,111 

PB4B 0 
P,n4BII 
;-,'B4B 1) 
PIUU.UI 

;’B4BI) 
PU4BI) 
PB4B II 
PU4I'.BI 
I:' 1.14 BO 

PIUU.UI 
PII4B 11 
PB41.UI 
:-,'U4B I) 
PU4B0 

;,1B4B 0 
PU41.UI 
PB41H) 



Mfr Part Number 



08565-60026 

111 All-- PUGG 
IP)P 1 -(I 444 1 

: 5 () 4 HP 4 9 /: 5 ;-ii’P nago 

GIIPHP 101 HPP:'t 7 GPP-GI)H 

(1 1 AO -Plica 
oiAO- poaa 

111 AO -PPIIP ■ 

GicciP I i)iup:"H/gpp- (';dm 
G iu'Hi i(iipi;:'::'H/GPP-ci)i-i 
GIIP 3 PI (IH., 47 ;*i 7 GP;r-GI)ll 

GO c'.'u-' 1 II ii, 47 ':u'iip;,?-(:;i)i-i 
IIIP 1 - 0 444 

;J(I 4 HP 4 9 /Hai'P NASO 
GiiPHP 1 im-iPPH 7 G;;ip-Gi)ii 
111 AO -iHiaa 

0 1 A (I-- PPIIP 
(II Ao-piiaa 

GIIPHl I 0 ' 1 NPC';V/GPP coil 

II IP 1-0444 

,10 4 , Cl 4 9 /','C/l'F NAGO 

III AO-Piiaa 
(I 1 A 0 -PPIIP 

IMA 0 -poaa 

GIIPHP I II 1 IIPPH 7 GPP-- GOII 
(I IP I "(1444 

;HI 4 ',XP 4 97 ',C:il'F NA'.'U) 
GiuMi i(mi;:!;:'H 7 GPP-Gi)u 

01 All- p (lai'i 

iciAO-piiaa 

0 I AO- PPIIP 

GIIPHI HI 1 UP;,M 7 SPP -CDll 
0 I P i - 0 444 

,’ 104 ,IP 4 97 'Hai’l' NA'HI 
lllC’HFl imiPPH 7 GPP- Gl)U 
OIAO -poaa 

0 1 A (I - piiaa 

OIAO - PPIIP 

i::iip;ii iiiic 47 H 7 Gpp- goii 

GO;';il l()IHP;:!, 77 GPP--i:i)ll 

0 1 All- ; 'll'/ a 

(lUiii piiai'/ 

GI)P '.?1 10 II. 47 ',V/GP:.'- GDll 
G(IP,H' KIlltPPH/GPP -GDII 
Gii::',Pi 1 1 ) iiipp:a 7 Gpp- Giiii 
r:iG,',c huic'p.a/g;,'.;',- coil 

1901 - OIU.HI ' 

I 90 i-iuc:i 0 
I 90 1 -- 00','/0 
190 1 -(lO'.'iO 

1901-0050 I 

190 1 -iuiao I 

1 90 1 -ooao 
19 0 1 --(Uiai) 

)';'0 MUU ,)0 

190 1-- (10 at) 

1901-0050 , 

190 1 - 00 ',-,'/ 0 

190 ciloao 

190 C 1 I 0'50 

91 0 (I-' 1 A 4'1 
91 0 (I ■ 1 A,U 
V'lO 0 - IA 4 ) 

9100-1631 
91 1 ) 0- 1 A 4 I 

91 1)0 - IA 31 
91(1 (I- IA 41 
9 ill 0 1631 
910 0 - 1 A 4 C 
VI 0 0 - 163 1 

V'I 41 U 0114 ' 

9140-0114 
V 140 - 0 1 14 



See introduction to this section for ordering informuiion 
* I ndiaili-'s factory selected value 
















'iiini' 



Reference 

Designation 


HP Part 
Number 


APAWl 


105 4“ 1140 4 


APAQP 


11153-1)1134 


APAQ3 


11153- 1) 034 


AP6Q4 


1054- 1141)4 


APAOa 


Ml Sir- 0 1)34 


AI.'.IAQA 


Ml 5 4 "•11404 


APAW7 


IR53- II 1134 


APAIIO 


Ml 54' 1)404 


APAQ9 


M153 - 0 034 


APAQ 1 0 


105 4-041)4 


APAOl 1 


1 1153 - II 03 4 


AP6UIP 


1054" 0404 


APAQ 13 


Ml 5 4 - IIA37 


APAR 1 


1)757- (1450 


APARP 


0A9S" 31 AO 


APAR 3 ■. 


llA90-(l(li;iP. 


APAR 4 


II A 9 11- 344P 


apart; 


11 A 90- 0 11 03 


APAR A 


0757-IIP79 


APAR7X 


()757-nP70 


APARS 


0757 - 1 (194 


APAR9X 


0757 " 0447 


APAR 1 1) X 


0757- 044P 


APAR 11 


0757 -1141 A 


APAR IP 


‘ 0757-034A 


APAR 1 3 


0A9I1 • 3UP 


APAR 1 4 


(1757-0394 


APAR 1 a 


0757-H P79 


a;.'ar 1 A 


(1757- II 4311 


APAR17X 


II757- 1)41 5 


APAR 1 ITx 


0757- IIP7H 


APAR 1 9x 


11757 1)447 


APARP II X 


0757-044P 


APAR'Pl 


11757 - 1 1)94 


APARPP 


0757 ’ 0394 


APARP;i 


11757 - II4 EA 


apar;;'4 


IIAV(l-3r3P 


APAIC.'S 


II757- IIP79 


APAR PA 


0,57-114311 


APARP7X 


0757-1)415 


APARPIlx 


1.757- OP 7 11 


APARP9X 


0757- 0447 . 


APAR3IIX 


0757-II44P 


APAR 31 


11757 ■1094 


APAR 3 P 


IIA9ir-313P 


APAR 33 


0757 - 1)41 A 


APAR 34 


(I757- IIP79 


A::'AR35 


(1757- 04311 


APAR3AX 


11757- 0 415 


APAR37X 


0757- OP70 


APAR 30 


II757-II34A 


APAR39X 


1)757 "11447 


APAR 4 II X 


II757” 044P 


a;.',',ar 4 1 


(1A9IT-313P 


APAR4P 


(1757-041 A 


APAR 43 


0757-li;i79 


APAR 44 


(I757-'II43I1 


APAR 45 X 


11757' 0415 


APAR 4 AX 


II757 - IIP7I1 


APAR 47 


0757 -IE34A, 


APAR 40 X 


(1757- 11444 


APAR 49 X 


1)757-11444 


APAR a II 


II757" ;iP79 


APAH51 


0757"(14;M1 


APAR5P 


II A 9 11 -II II BP 


APAR53 


piiiii-papi 


APAR54X 


0757-IT44P , 


APAR 55 


II7IV/-II41A 


APAR5A 


II757 - 11401 


APAR57, 


OAVIl ■34411 


APAR50 


0757 "0401 


APAR 59 


Il757 -ll40t 


A' 'AIT All 


II 757 -II 450 


APARAl 


()757-t)44P 


APAR A P 


OA90-344P 


APAR 63 


0757-0P74 


APAR64X 


0757- II 41 5 


APAR65 


075?- 11194 



D Qty 



Description 



■iKftNBi nrnu ni’n bj 

TKANBIBTOR PNI' Bl 
IR^NB I HNP Bl 
'n<AN!ii!';ri;oR NPM b:i 
IR i^iNB'IBKlR PNP Bl 



I I I - (1:1 PI)- :i/:iOMU) 

rtv hi PI)^=\56(1HW 

III" 111 PI)' ;i6(IMW 
Ml' 111 P(>«'\y,.llHW 
Til- 111 PI)» ;U:illMW 



rilANBlBniP NPN ST rU'lll P1):<!/)1IMW 
TKANBi inrm pwp si to hi im)'^si6iimw 
TPANBU irnP NPN SI TTl-lIl PO'Hi/illHU 
TRANl.il in DR PNP SI TIT 111 Pll-SlSIlhW 
TRANS TST.OIl NPN SI TO '111 PO<iT6IIMW 



TRANSI STIIR PNP SI HI ■ 1 Tl PD^' SSI) nU) 
TRANSISTIIR NPN ST Tll-IH PO-:5.MIMW 
IRANSrSTTiR NPN PNPPIVA Bl III S P !)=■ II I) II hU) 



RPSISTIIR SI , IK 
RTS IB I HR SI .All 
RT S I ST HR ^S4 I 
RTSISTIiR PSy 1 
RTSISTTIR t,96l( 



S I , 1 1( 1 Z ,1 T'SW T 
SI , All IZ' , IPSW T 
464 IZ .IPITW F T 
;.'S7 IZ . IPSW T I 
1,9 All IZ ,1PSW T 



r HS--TI t - I llll 

T 1 1 Shit 10(1 

n; HP * -111 II 
it:’ li t" I II II 
■ ( IT- lit 1111) 



RTSISTIIR S.IAK IZ 
RTSISTTIR I.VIIK IZ 
RTSTSTIIR 1 .4711' IZ 
RTSISTIIR lA.PK IZ 
RTinSTSR 10K IZ , 



• IPSW T tt:»iii- mil 

,1PSU T TTThlt mil 

,ipsu T tt:-ii )■" 1 nil 

,1PSU T TITMH - lllll 
IPSs T TSHTi- 1 111! 



RTSISTTIR SIT IZ 
RTHTSTTlR III iZ 
RTSISTIIR P61 IZ 
RT ST ST OR SI , 1 1 
RTSTSTIIR S, U.K 



IZ .IPSW T 
1 Z , I PSU T 
IZ ,1PSW T 

1 rz .IPSW 



TTPHH-l II II 
TT>’TI I -1 II II 
TO ’ ll t-1 II II 

T n,;-'ii I - 1 nil 



KISW T 



RTSISTIIR S.llK IZ . IPSW T TS-TTt ■ HI 11 
RTSISIOR 47S IZ , IPSW T TT;"’II>- 1 II II 
RTSlSTTiR 1,71111 IZ .IPSW T I O’hTt ■ 1 II II 
RTSISTTIR lA.PK IZ .IPSW T TS’MIf TIIII 
RTSiSTOR IIIK IZ , IPSW T IS’-llt • 1110 



Ti::”ITt- 1 illl 
n::==ii f • Til II 
II t • 1 no 



RTSTSTIIR 1 . 47K IZ . . IPSW T' TIHID ■ 1110 
RTSISTOR SI ,1 IZ .IPSW T TT:;'’TI i ■ HI II 
RTSISTTIR' Sll U .IPSW T T T: - II > - 1 II 11 
RTSTSTIIR PAT IZ , 1 PSW T T S’ IM- I 1)11 
RTSISTIIR S.IAK IZ .IPSW T TS'=IH ,HI0 



in: STS TOR S.11K IZ .IPSW T TS’MI )■■■ 1 on 
RlhllSTIlR 47S IZ .IPSW T TC’. II t' • 1 0 II 
IU.'S1HTT)R 1,7I1K IZ .IPSW T 'TS" III ■' HI I) 
RTSISTOR lA.PK IZ .IPSW T KTMTi-HIO 
RTSISTOR IIIK IZ .IPSW T ■TT:-0 i - HI II 



RTSISTOR 1.47K IZ .IPSW 
RT.SIBTOR PA) IZ , IPSW T 
RTSISTOR Sll IZ ,1PSW T 
RTSISTOR '.HI All IZ ,1PSW 
RTSISTOR S.IIK IZ .IPSW 



IPSW I IT'.’MTt' Hill 

sw T Tl.: HI I- 1 on 
SW T TT,;'MTi " 1 lill 
IPSW T 'TIPHTi-inO 
IPSW T T1T--I|t"llin 



■RTSl STOR 47S IZ , IPSW T TC’HTi" 1 Oil 
RTSTSTIIR 1.7HK IZ , 1 PSW T riHII HI II 

RTSISTOR HI IZ .IPSW T TO’' III 10 0 

RTSISTOR lA.PK IZ ,IPBW T TO'HTi 1 1) II 
RTSISIOR IIIK rz .IPSW T 'n;;"’iM - 1 0 II 

RTSTSTOR.PAl IZ .tPSWT TO""ITi Hill 
RTSTSrOR SI 1 IZ , IPSW T T'I.:="I|T- I nil 
RTSTSMIR S.IAK IZ ,1PSW T TO'-IH-HIII 
RTSISIOR S.IIK IZ .IPSW T T O’Hli - HI 0 
RTSISTOR 47S |Z .IPl'iW T T 0 IH - HI 11 



RTSISTOR ,l ,7 OK 
RTSTSMIR 111 IZ 
RTSISTOR IP, IK 



1.7I1K IZ ,IPSW T TO '■’II 'I'" Hill 
111 IZ .IPSW T TT;"'.nT--HIII 
IP, IK IZ ,IPSW T 10"" II I •■11)0 



RTSTSTIIR IP, IK IZ .IPSW T 



RTSTSTIIR S.IAK 



, IPSW T 



'TO'HH - III 11 
T0'»TTt-l I) II 



RT.BT STOR S.IIK 1 Z , 1 PSW T TI>HI i 1 II 0 

RTSISTOR 4A4 IZ .IPSW T TO'" IM 111 I) 
RTSISTTIR-TRMR PK lOZ 0 HTDT-AIKI 1-IRN 
RTSTS'IOR IIIK IZ .IPSW F TO'HTi-HIll 

R I- 0 1 S T 0 R Sll I Z ,1 P a W T T O "= II i HI II 

RTS ISTOR Hlii IZ .IPSW T T T;"'1I;I ■ 1 II II 

RTBTS'rOR 19A IZ .IPSW F T 0, IM - HI I) 

RTSTSTIIR Hhl.lZ .IPBWF Ti:'.«IM'- Hill 
RESISTOR 101) IZ .IPSW F TO"' IM-1 0 II 
RESISTOR BHIK tZ .IPSW T TO'“IM--mil 

RTSTSTIIR illK IZ .IPSW F Ti:',"'lM- 1 Illl 
RESISTOR S\yy IZ ,1PSW F TO""IM- 11)11 
RESISTOR I.PIK IZ , 1P5W F VO.'MI t - 1 Illl 
RTSISTOR 47S IZ , 'IPSW F TO""IM-l III) 
RI-;S:i3TllR 1.47K IZ , 1 PSW I- T1.',==IM ■ Hlli 



Mfr 

Code 

























Reference 


HP Part 


c 


Designation 


Number 


D 


a;>apa/i 


(lAPl:)' USD 


V 


APAPA7 


IIAVII"'.U'.',I(I 


9 


AI'AIPl 


0 HAD "17(311 


7 


APM p:' 


ll.y.ll 171111 


7 


A;.'6IP7, 


0 HAD '• 17131) 


7 


AI'A'IPA 


II ,3 A IP- IPIII'I 


7 


a; '6 IPS 


IIU/.II 17111) 


7 


Al'AIPA 


ii;y.i) • I7III) 


7 


a: 'ATP 7 


1) (All " 17IIH 


7 


Al'AIPIl 


O'SAI) 17 II II 


7 


a;,’A'i pp 


(UAl) 17 II I) 


7 


Al'A'I P 1 D 


II SAD' I7III) 


7 


A PAY 1 


(lA 1 D- lUlU 


7 


A pay;,' 


DAI IP lUDA 


7 


a; 'AYS 


DA 1 0 'll A DA 


V 


a;',’aya 


DAI IP' DAD A 


9 


a;'ay(.i 


DAI O ' DAIIA 


9 



D Qty 



Table 6-3. Replaceable Parts 



Description 



\ 7 „ r nio 

iz , i- idhi* ■ lOii 



I'lUMMI inni^ -HUl riDMT r'J N 
(', lOH I'.owr )•' in 
i:;iiNMi:r. r.nNi pin 
nilNNI, I'lliK ■liNI. roN'i I’ IN 

(,;(:)Nni'i:;t(,)p t'liii. i'.'in'I pin 



(14 Pi IN-UnC "B7 8« 
iir.r - iN' iiw; Si! SCI 

II 4 S' IN nsi: ii/ iici 

IHlr-JN- Hf.C- !'-7 SC) 
(US' IN' Mil.; - i:)/ SCI 



SONNI i; IIiU" 
IXINNI CICIIV ' 
SIINNI S I im " 
SUNNI' SKIP 
SUNNI li lliP 



SDN'I PIN 
SON I PIN 
MINI PIN 
SONI PIN 
MINI PIN 



1 N"M,S 
IN II' II 
INHSI 
■IN Mil 
I N' nsi 



SimiTPil 
I.WY'i'I III 
SPYIlIrtl 
SP Y S I III 
SPYBTAI 



"QIIAIM/ NAISI'II'I) SI" 
UHAin/ nAICI'IM) SI 
■UDAPT/’ MAISHII) SI' 
ClIIAPI/ MA'ICI-ini SS 



unAim NAisHiai Si r iii s 

AI'6 rtisri I I ANKinii'i PAIMS 



III s/;iMii'/. 
up I'l/'Phii/. 
OP 5/SMII/ 
I'lP l,/HM|U 
Pii 



■S7 SCI 
11/ III.) 
•S7 SCI 
S7 SU 



ir.^Piii ' lit;'' 4 
llliliMi'll II (Mil 



SIINNPSKIP IISI MINI PIN , lU IN USS (17 PNI) 
CIMPP '.I Ml 17 I'll IPP 



Mfr 

Cod 



iUSM) 
IMS 41. 

'P'lMHIl 
I'll 4 II (I 
I'PMIKI 
I'lMIlO 
l.'PMIKI 

;.;II4II (I 
I'.’ II A II II 
I'! (14 III) 
;"PIA!I() 
IMMIIII 

I’ll A II (I 
I'' 114 1 III 
I.' II 41) II 
:'II4IIII 
;:'H4i:ii) 



I’ II A II II 
MlAIIII 



Mfr Part Number 



SA' i7i3"'ni 'Ai";";'’ "P 
SA - I /IP- 'I (I "-API’;.' " P 

(MM) 17Ht';l 

() ; w;.(i" r7fii) 

(I'HAII ' 171311 
(I ,-.6 II- 17IIII 
();'U;.(I'- 17I3II 

(|:il;il)" 1 VllPi 
(I'.y.ii -1701) 

Il'.yiU-'l 7IIB 
ii'.y.ii 17HH 



(I A I ll '-IIAIIA 
DAI II" (I ADA 
()A 1 0 ■ DA II A 
II AI IP- DA DA 
(I A I (I ' (lAIIA 



(i.y.ii Di;:.'A 
()(I(,.M,."D(IIIAII 



(IPISfiS - A 111 7 A V 



II II (UP 



HANDWiimi I'lPiPP NO. I A'iSiniiiY 



IlilNIICAI III A;I'.I, Hill MSI 
Al'V HIIISSU.ANPOIIS 
SIIVI P PANilWIimi I II II P HI 



a:'7 ppi I IX 



(iiP"i/.',''i"iyi 1 7A 



(IPISAS ODIU'. 



■flndicuU's I'actbry soluctod valiu' 








Table 6-3. Replaceable Parts 



Reference 

Designation 


HP Part 
Number 


C 

D 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


a;:'h , 


0 ti i;> A t,r- All i;:'t 




1 


9AN 1 I'llH t; ('.AIN Atitlt.hlil. 't 


; tiHfiH 


lia',./,5-6H 121 


a;."hci 


II 1 AO- at.' (17 


3 


1 


(.;At’Ai;rttitC"t'xr, 3iiiii'i ' t ■ ,3 iih9i)i; mica 


2 a 41:111 


1) 1 AH '22(17 


A2BC2 


II 1411 - (I I 'ft, 


2 


1 


CAi'Acrnm t'xii miiet '.'viinfix; hik a 


7 :,’ 1 Ml 


1)111 '"'.1)31, til 3 H0W91l.;lf 




(iMO- iii'fa 


t. 


' 1 


CAt'Acrtiiic t xif t'HHi'i' I t,'.:;, 3ii(iMi>i:; mica 


7 ,.' 1 3A 


DHH,i';'(ii.t(i;3(i(iw9icif 




' iiiAii- aiirv,:. 


9 


;',7 


aAi'Act itm t XI) .iitni tan- t’lf. iiiHem; i i i< 


21 Mail 


HI AH t’H 5 5 


A::n3t:fi 


(1 1 All ■■ t.’iiti:-3 


9 




aAi'Airi mil axi) .iiuit itiii 2117 . iiiiieiK; t;i a 


atiMiiH 


(It AH "21155 


a;.’ I ll; A 


lit A (I-;:! in;,;:, 


9 




CAi'Ai, 1 iiMt fxi) .111111 tail ;'(i'f. iiiiHiDi; ctu 


2114111) 


II It, II" 2 (155 


Ai.iMJt’y 


in All - a (It, 3 


'f 




CAI'AI'.t uilf I" XI) ,111111 itlH- l'II'Z 1(1(191)1; C.I'R 


21141111 


II 1 All " 2Hi:,5 


AtUilCO 


IIIMI -ail'A'A 


9 




CAI’Al:, 1 (t)ll rxi) .Htlll itlH- I'll'/. lHH9I)t; ttu 


2 (14 till 


HI t,,H" t’H55 


a;'.’hi',9 


11 1 A 11 •■■■ail'.':, '3 


9 




CAI’ACtltllf "tXD .unit )HH-2H'f, 111(191,1.; Cl. If 


21)41111 


(1 1 t,(l "21155 


ACiiei 1) 


11 1 A O ' a illVA 


9 




t.Ai'Ai.t tnii" 1 XI) .iiti'L' tail 2 H';' iiiiiBiit; rrif 


I’tMtIH 


H lt,H t’H 55 


Aeur, 1 1 


II 1 All - a (CM 5 


9 




CAi'Aci itiii " 1 XI) .iiitit tail t'H'/;, 1(1(191)1:; t;i a 


2 a 41 III 


(1 1 AH '21155 


At’iic; ) ;.■> 


III A (i-aiias 


9 




CAt'AI, 1 Kill I- XI) .Hint" tail 2H'f, 1HII9IIC. t,t If 


;> a 4 till 


II 1 t.H ':’H55 


a;:,'bi: t 


II 1 Alt t.’. II 


9 




CAPAClTlltf -I" XI.) .Hint "t 1:111 '■ 2 irf.. 1HH91)C Ct If 


..’til till 


HIt.H 2(155 


At’IICM 


II 1 All- at", ,3 


9 


1 


CAt'ACt 1 nif C XI) A.ItlT t" ,2l.|’t '.Ml H91)t: Itif 


2tl4tlH 


1) 1 Ml "2253 


At.’fic; 1 s 


111 A(i-a;’3A 


11 


1 


i::ai‘ac 1 toil- 1 XI) in i" ,2i:,i'r 5 hii 9I)I'.; ctif 


I'tl'UtH 


1) 1 till "2236 


At'IICIA 


(It AH' a Him 


9 




CAI'ACI uitf' t XI) , 1111,11 tail 2H'i;. tHH9r,t; ettf 


I'tniiH 


I) It, II" 2 1)55 


a;;m:ic 1 7 


II lAH "aiititt 


9 




CAI'AC, t tnif- r XI) .iiiiic tan t.'ii'f, i(ih9ih; ctif 


2 a 4 till 


HI 611 "211 51", 


AtiaeiB 


HI AH- a HIV,') 


9 




CAi'Acniiii r,>(i) .imit tao ;.’ir;t, tHH9i)c ttif 


2a4tl H 


1) 1 6(1" 21155 


AHOi; 1 9 


11 lAH' "aillVA 


9 




CAi'Acrioif t XI) .iinii tan ' :,'H'f.. iiiinDt: ct if 


21141:1(1 


111 AH '21155 


At'r)(,;ei» 


III A (1 'aiiiv,') 


9 




CAI'ACI um i XI) .Hitii tail :'H'7, ihh9I)i:: crif 


21:141:111 


H)t,H 21155 


A?8r,2 1 


111 A II t'lii'm 


9 




CAi'Ac.ntm "t XI) .iiiiir itui airf, iiih9di; ct if 


;:’tl4tlH 


II I AH 2 II 55 


Al’Hc;,’:' 


III A II - a Him 


If 




CAI'ACI 1 (.'If I'xi) .iitni' 'tail' 2H'f. iHii9i)(: ( t.if 


tM'l4BH 


HI t, I) 21155 


a;:.'1;)C;;,.>:i 


(1 toil " a Him 


9 




CAI'ACI (till t'Xt ,111111 ttlH-ail'f, lllH91)i; ci'lf 


21141111 


III AH t.’lll,t. 


a;? 1.1 A 


111 AH "211 tm 


9 




CAI'ACI mil txt .iiiiir Hill t'H :f. iHii9i)i; i rif 


21141111 


(MAH' 2111,1, 


ABH(;;r,j 


(It 13 11 "(1374 


3 


1 


cAi'Acrmif "t XI, 1 (itit t 1 (17, 2H9m; ta , 


'AAt’tl'f 


150 0 1116X9112(111,’ 


Ai'iic;;.'', 


(1 1 AH' aillV,"', 


9 




CAI'ACI Kllf tXI) , Htui till) 2H'7, 1 HH9I)C ( t If 


;M)4t|H 


111611 ";’H55 


A:,,’m;;.'7 


II t AH' aillVfi 


9 




CAI'ACI Ittll -t X) .lintr till' "2117, 1HH91H; Ct If 


2114(1(1 


II It, II " 21155 


Aeii(:;:’n 


(It A (I- a II IV,', 


9 




CAi’At: 1 irm "t X!) .iiiiii' itiii" 211 '/. t(iH9i)i: ctif 


2tl4tl H 


H 1 till" "2 II 51., 


a;.'’B(.',;,'V 


II 1 AH'aiifjt:, 


9 




CAi'Ai.;riaii"t X", .hiiii ttiii 211 '/, iiiinDt; ct if 


2. a 4 ail 


II t 6 11 " ;'II55 


a:.' lie; 31) 


111 A (1 "2(151',', 


9 




CAt'ACritiH fX ) ,imi| t It II 211 'f. IIIH9IH; ctif 


21141111 


HI A (I "2 II 55 


A;?.i)e'3 1 


(1 lAii" aii;v5 


9 




CAI'AC ntiif i- XI) ,HMM itKi't'ic;;, 1(1(191)1,: t;t. If 


211 4 till 


111 AH t'll5l". 


A e. lit: '3;' 


lit A II - a II 55 


9 




CAi AC naif ' r XI) .iiuii tan 2ii'7. ihh9ik; t.tif 


21141111 


I) t 6 II"-':' 1155 


A;,'!l3f,33 


II lAII " aill'il:, 


9 




CAt'ACirroif txi) .iiiui' tan -t'li';;, iHH9i)t; ctif 


21141:111 


(1 1 t,H '2ir,i5 " 


a;.' at; 3^ 


111 A II "" a lit, 5 


9 




CAI’AC ni)l( tXI) .lltlH "tail I’lm, , 1 HH9DI: t.tif 


;'tl4IIH 


1) 1 AH'" 211 55 


A;:’iit:,v.:( 


(HA (1 ■ ao5t,'. 


9 




CAI’AC iiaif 'txi) .Hiiti taii' t’irz ihh9I)i,;' ctif 


21141111 


(1 1 AH" 2(155 


A eat; 3/. 


111 A (1 "21155 


9 




CAi’ACt Itm rxi) .(iitir tan ;.’H'7, ihi)9I)i; ttif ' 


; '11 4111) 


HI t, I) -2 II 55 


a;,;'Bi;37 


HI {ill ' ailt,l';. 


9 




CAI’AC naif f XI) .HUH ttiH 'i’H'z 111119m; ct if 


211 ail 


H It, II I’ll '5., 


A;.'ai’,3ti 


II 1 A II" 2(11,5 


9 




CAI’At;tniH tXO .Hint itl'i f’ll'f. IHH9l)i: t.tif 


;mi4Iih 


(I It, II" ,’1151, 


Aaueiiv 


II lA (I " tlOtV.'i 


9 




CAi’ACT'iaif r XI) .iiutt itiii aicx iiiimm; ctif 


I’tmaii 


II 1 AH "2H55 


Aeat'.^o 


lit AH "21155 


9 




c,Ai’At:t laif' I'Xi) .Hint ttiH vicf, ihh91)c ttif 


1141111 


II It, II" 21)55 


a;,’b(;4i 


11 1 A II "2115 1, 


9 




cAt’Acrtaif -t'xi) .Hint tti(i-;,’H'7, i(ih9I)i; ct if 


;’tl'':1H 


II lAH 2H;,5 


At'acAt' 


(It A II "2(155 


n 




tiAi’ACj Itm fxi) ,111111 itiH v’li'x. iHii9m: ci a 


: '1141111 


II 16(1-2111,5 


a;, >13 (','13 


111 AH' 2055 


D 




CAI’ACt lalf t XI) .llUlt "ttlll 2H'7, lllH9I)t: Ct if 


21141111 


II 1 t,H " ;.'h;',5 


a;;'II(::wi 


t'/llt -HA3'f 


R 


4 


1) llli;.t: "I’l N 


I'tmiH 


511 a,' -3 HUH 


a;:,’ at', It:,’ 


t 'fill - llAlVf 


M 




DltlDt "t’lN 


21141111 


51)112" 3111111 


A:,,'mai3 


t'fll t ' 11 (147 


a 


7 


DlllDt awnCtllNC ;,’H9 75MA I lINti 


21141111 


19HI II II 47 


At.'t;ICR4 


I'flll'H 1147 


a 




DltlDt aWtrCtClNC 2H9 75HA 1 HN13 


21141:11) 


1 9 II 1 II II 47 


a: Ml atm 


t'fll l " II 1147 


D 




Dtaot: ' t,on icitiNC 2119 7i,i4a ihnu 


:M14I3H 


I'fHl HH4'X 


a:, .M l a It i, 


I'f 111 (11147 


fl 




DltlDt "tiUt ICtllNt;', 2119 71', HA IHl'Ill 


21 14 till 


1 711 1 111)47 


(y,;m\7 


t'fll 1 "(1 0 47 


a 




DtiiDt "i:,ivnt;mi')t; 2119 '/cha tiiNti 


;'ti4ti H 


1911 )■ II II 47 


Al'MICRtl 


I'fll 1 ' HA3'f 


4 




D ttlDt "t’ IN 


21141111 


;.,i)ti;'’ .'.HBII 


Ai'.Miait? 


I'f (It • HA3'f 


4 




DtllDt ' I’t N 


11411 1) 


51, a;. '-3 II III) 


a;,msi:h t ii 


I'f 111 "'ll 111 A 


(I 


2 


DttlDt 'C,l' AH9 MIHA ttltl D(t 7 


21141111 


19' H "(III It, 


A eat: It It 


I'f 111- HO I'A 


II 




DtllDt- (;,i:: ,6119 aiiha ititi mi 7 


I'tnilH 


nft II ' I) 1116 


A;,',M3t;it i;.' . 


I'f 111- (1 (147 


a 




, DUlDt: aUUTCHIMt; 2119 ?5MA KINt; 


t.'tl4tUI 


I'fll 1 ""11114,7 


AtMIt'.lt 1 3 


t'flll'll 047 


a 




'.):ia,i)i;' tiW'ficiiiNt; :di9 75 ma iiiioti 


211411 H 


1 911 1 'HH'f 


Aatit: 1 


'f I'fll" (llia'f 


3 


'5 


i,;aift,'"!:iiiit:i,DtN("; hcad 


2(341111 


91711 ' i)(i;"f 


Aetii-;-’ 


'fl7H II Ht"f 


3 




t:imt'-'Bttm.i):iKM'; itai) 


21141:111 


9 17H" Hilt".’ 


A;,',M3f.3 


'f 1 70- II (1 tl'f 


3 




coat 'SlUt'LDINl", nt AD 


2134111) 


9 1711 " 1) llt"f 


Acting 


'ft 7(1 -II o:."f 


3 




cant 5111 t:t 1)1 Nt: HtAD 


2114111) 


9 I'f HI) (1 29 


A;:M3t.',i 


917 0- II (Iff 


3 




caat'-atiit.tDtNt; nt ad 


;.''l)4ai) 


9 1711 " (1(129 


a;,;mh„ 1 


'film "1 Aid 


;,t 


a 


iNDiiC'ina at 'Ctt HLi) isiiNti t'lr/. 


',.M14tJH 


'fill (I- 1610 


a:;.M3i,;,' 


'flUO'lAlll 


3 




.tNiHicraa ai"' ctt-Hti) iiiiiNii air/. 


2(141311 


91(111-161 1) 


A;:3tll3 


'f 1 H II " 1 Al'f 


t.' 


4 


jNmic'iCia at " tit Ml. I) 6. anti iiix. 


21141 : 11 ) 


'ft HI)"' 16 19 


Ai.',M3LA 


'f 1 411- 111 12 


I* 


1 


iiN'otictaa iu-'"C,H"Hi d 4.7Uti nr;;, 


2(141311 


9 1 4 II ' 11 1 1 


a;imii.:i:i 


•fl II (I- 1 A2H 


5 


1 


:i NDi,it:i na at ' t.it mi d 1 5iiti 1 in. , 1 6t,i)x , .:Ui5i .t; 


2tl4tlH 


. 911111" It, 2 II 


At.M3I.A 


'ft (lll""lAl'f 


;i 




iNDUc'ttiH at - i:;h 'M tD 6, anti nn, 


21141311 


91(1 II" 16i9 


A2tlL7 


, 'fl nil " lAl'f 


;:i 




tNiiairitiK ift'-cit Mi.D 6, amt tir/. 


21:1411 H 


91 1111-1619 


AatU.I;! 


91 (111-' 1 Al'f 


U 




•iNDiit;ttm,at'-t;H"Mi..D A.auti ni'f. 


211 411 II 


911) II" 1619 


AtMiU,.'; 


91 II (I■-1A24 


H 


t 


iNDiiC'itia at' ■"i:;ii" Ml D aiiuti iv?, . i66i)x,;''.a5i.(.; 


2114131) 


9 1HH"'t6t’4 


AaOLlI) 


'fill (1 "1 A23 


a 


t.t 


;lNDUt;TOH ai-""t;tl" HI.D 27Utl 5'7, , 166I>X,3a51.(;', 


21141:111 


91 H 11-1623 
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Table 6*3. Replaceable Parts 



Reference 

Designation 



(•^’1:11. 1 1 
APCKJl 

a;.’hu;',’ 

APHCJ,'; 

a;;h3(v.i 

A.’UUV 

A;M;!i.it:i 

A-'UIUV 

a;'Ak I 

A;:'r:ii(;'< 

a:''iu<;'.' 

A..'HK'( 

a;'i,)K', 

Ai'HkV 

a::m;iiai 

Al 'tllv I (I 

Al'Dk I I 
A:.'M)in;’ 
a;:'1)I'I 1 3 
a;mih \ 

A;'I;H 111 

a;,'W) 1 a 

AI'HIM V 

A;'t;m i n 

AI .'MK IV/. 
a:m3h;.mi 

Al'HIC’ I / 

Ai'Bii:;;’ 

a;,'Cih;a^/ 

a;'iih;’'1 

a;’i:ir?a 

A,"' HIM A 
AI-'llWI'V 
a;,’I:IIi,'Ij 
A.'MIIMV 
AI.'HIAUI 

Ai.'iill.^ I 

ai'Uim;.'/ 
A.'AiK :v.u 
A,'i:m ^4 

a;mir;v,i 

AI.’HII.W:, 
A/IHR.V/, 
a;:m3I( ',(1 

Al'BU.^V 
A A ' I 'm 4 0 

a;,.’ HR 4 I 
a:, 'HR 41.’ 
a; ’HR 4.1 
AaHlt44 
a;'HR4',.i 

a;.’ HR 4 A 
A A' may 
A;,>,riR4i,i 
Ai'.’inav 



AABIl’ 1 

Al ’.HMR I 
AHHURH 



HP Part 
Number 



9 I (Ml 1 AH, ^ 

I H5.1 II 11(17 
IHli.V' II 11(17 



D Qty 



Description 



I I’rA.l- (I I1H7 
I II'., 4 IM4',I 
Iirl4- 04(14 



I HI, 4' li:’47 
IIV',4 (I HA 7 

I HI, 4- IIH47 
iirA 4 - (i ::’47 

1 ) 71 , 7 ' limio 
0 AVH' :144A 
IIAH.V (1471;, 

(I A9H 1440 
0 7 1, 7 0 4 III 

II A VI. I 1447 
?l(l() .l.’,;, I 
IIAVIi .14 40 
071,7 , ||4,'.(l 
0 71,7 0 4(1 I 

071,7 04.1H 
0 71', 7 0 44;:' 
IIA9I.I ,1 1 '.',7 
OAVH ,1440 
OAVCI llllli:.' 

07':, 7 04 I II 
0 7 ',7 (14 I H 
OAVCI 0 0(1'., 

11 71. 7- 0 4 0.1 
071,7 ■ II ;,'7II 

OAVII ,14,i:’ 

071.7 (I4:’(:l 
IIAVII- Hill V 
0 71:, 7 0 4:. ’ll 
OAVH ■,ll'.,ll 

07'.j7 0,1 4 A 
OAVH ,1440 
1)7117-114111 
1)71,7 0 444 
OAVCI - llOHl, 

OAVCI ,144 0 
' OAVCI ,14,17 
IIAVH :i4.17 
OAVH 0 01.1", 

071.7 1144:.' 

OAVH - ,i:’A() 
(I71',7- li;i4A 
07'.17 0:.’7 4 
OAVH-' IKIH.l 

071.7 -114 I A 

071.7- 0 40 1 
(IAV(:I ■ '.;1447 
07,11 7- ll,14/i 
(M.VCl :i4,47 
071,7 (i;,’H0 

071:7 (14)7 

0 71,7- O; ’ll II 
(171V/ 0 44;' 
OAVH -14 47 

,1 1 (I 1- HlV’O 

K'l.l-IIAOl) 

IV I);,',' - ;i(ac) 

1 VO;’ IIII4H 




I Nl)l 1(1 COR |/r (HI MM) H71III 117, , 1 /, ADX . 1(H',I H 

I RAN!-, 1 11 1 OR. I’NI’ I'l'-MHOl HI TO - 1 Cl , PI) -^/i.lIMM 
IHANMIiVIOR PM' I’Nli;:’!,! HI III- Id P ()•-: H All hlJ 
IRAWOlli'IOR PNP ;;’M,i::".H HI H'l -IH PI)-- lAllhU 
IRAMHIHIOR RI’O I’N'IIVV 1.1 ID- 7:,.’ P D-O’ OOMM 
IRANHIHIOR Mi’N '-,11 IH 1H PA - ,1A()M',0 

IRANHIH'IHR MI'N M (I) ’IV PO- I W II - CMI OMH,/ 
IRAMHIHIOR hll’N HI II'I-VIV PA=IU I' I -Cl (1 0l•0l/ 
IRAMCIIHIHR NI’M M ■II'I-.IV I’D- IW I I -' H.i OMIl/ 
IRANH'l'ilCIIV HI’H ill IH ,'IV 1'1',-IU j ' I - H 0 0 Ml 1/ 

RC HI '1 COR IK I - 1 M.W I I r,-' 0 I I Oil 



Mfr 

Code 



ICO 4 Cl I) 

(147 1.1 
II 47 1 :i 
11471 :i 
047 1 .1 
:,,’I-)4H 0 

C'CIAHII 
C'CIACIO 
I' Cl 4 HO 
;:,'Ci4Ci(i 

::’ 4 l', 4 A 



Mfr Part Number 



.IH'l 


17 


, 


1 PSU 


1 


'll' 


(I t - 1 (ill 


1’4‘ 


14 A 


4 , 7 


* T "/!, 




,"SU 


c; 


II 


40 0/ tl, 'll) 


II 1 


)P1 


IVA 


\7„ 




1 1’SU 


c 


(C 


- 0 t - 1 11(1 


1;'4 


,4), 


A I '/ 


l'7. 


■ 


1 1”TU 


T 


IT 


0 1 - 1 no 


1'4 


■>4), 


4:.’1’ 


M, 




1 1.1SU 


1 


IT 


- 0 t- - 1 (1 (1 


1’4 


14A 


II) MR 




,10 


i'll 7 


1 :; 


H1 


1)1 - AD.I I IRN 


I’l-UHO 


IVA 


1'/, 




1 ;-.".'.',u 


1- 


rr 


-1) t- - Ml 0 


1’4 


.14);, 


'T , 1 1 K 


1 X. 


, 1 1' 


,u 


c 


IP ■■ 0 t -1 0 0 


1‘4 


;,4)i 


1 0 0 


iX 


• 


1 1'SU 


1- 


T( 


IM - Mill 


;.’4 


,4A 


S , 1 1 II 


1 


, 11' 


,u 


I 


11 :,- Ot 1 no 


1'4 


,4), 


1 OK 


\X 


, 


1 HSU 


p 


II 


-0 t - 10(1 


;.’4 


,4 A 


I V , AK 


1 X 


, 11’ 


,u 


T 


II , - 0 -t 1 0 0 


;.'4 


,',4).> 



IICI11/,',.1-1U)IP:,II 4 



RiHiHiiiR ivA r/. ,i:.’'iw r icmii-iiki ;;’41,,4a 

,Ri: 1,1 IHIIiR 4A4 l'7. .Il’HW I 1 1,7-0 i 1 0 II ;’'|114A 

RC.HIHCHR AIV M , 1 ("AW C I ' 1 -II » - 1 (I (I ;.'41:,4A 

RCHIHIIlR /ilV \Z .ll'l.W I li:--' 0 t ■ I III) ;,’4114A 

RCHIHCIIR ,:’.AII( W.. ,i;'”.lWI IT.---0I 10(1 ::’4',14A 

RC'ilHIHR ll’l I '7. . ) l-'llW I 1C-- 0 t - I 0(1 ;;’4114A 

RI-HIKIHR I ,7HK 1'7. .Il'llW C ICl -0 * ■ I (I II ;:,’41'14A 

RI1,,|H'CHR I’A.I M, . I,’:'l,u I I H -- II ■* - I 0 I) ll'.lliHCI 

RCH'liniR I.APK \Z .ll.^llU I Ill-Mil 100 ',.-.’4'.:i4A 

RM;I!:,IC0< ,1.H.-, 17. . ll'l'U I ll-'Ot -lllll . : C|4H0 

R C Cl I H'CCIR 1 . A;.'|I 1 '7 ,1 1'.’llU C 1 1 - 0 *■ - I 0 0 , ;’41‘:i 4A 

RniiHicoi :,’',i.'/i< i'7 .ll'l'U I T(:---iii- 100 :.’-v,14a 

RI'.-IIHIHR III 17 .i;.”',U I- Ml -0 1- -100 :.'41‘14A 

lO HIHIHR |VA I'!:,' .ll’HU I 111 ll> Mill ;i4':',4A 

RC.'-i imoR /iiv r7, ,i:^i,u i ic; - im - mil ;',41.14A 

Rl C. I H, 10) )'7 , ll'l'U I 111- Ot 100 ;’-41',4A 

Rl H I H 1 HR ;.’ . A I II • I 7, . 1 :,'”,',U I I O-^O t II) (I C'411,4A 

RCHM'IHR IVA I '7 .'Il'HU I K'.-lll- IIIO ;'4'v,4/, 

Rl 11 1 H I HR r.1'1 \'i ,i;"i',u I ii;-o»-ioo :'41',4A 

RCHIHIIlR 1.11 ry. .ll'l'U I I C- I, t - I 00 1'41,4A 

RC H I I HR 1,’ , /., I V 1 , I ;''.,U C I 0-0 i 100 ;:’4',1 4A 

RM.IC'IHR Mill I',,'. , l-l'HU I II. --lit 1 00 ;’-V,,4A 

RI.HIHIHR 4A4II 17 .Il’IlU I H'.-O* 10(1 ;,-,’CI4IHl 

Rl c, I s ICO) 1 II r?. .1 1'l'U I TP'- iM I III) ;-’4ii4)i 

RISIHCHR l.l'IK l'7 ,ll'",u r lO-l.H 100 ;.-’41:,4A 

RCHIHIIlR 1,V).|( iX .ll'l'U I IC:--0» 101) :’41,14A 

RI SIHCHR 'll! \X .KPIU I |i, -Tit- Mill l’4',T4)i 

RI'CHI-IHR IIIO \X. , Il'l.'U I II,'- III 1110 1’4':,4), 

Rl.lMHIHR 41’,’ r-'l, ,ll;'l',u I H -Oi 1(10 ;’4’,',4A 

RCMC.THR 10 U , Il'HU T 1C IH - 111(1 ;’4I.',4A 

RT.SIHIHR 4 ;';,’ i;;i. ,tl’t’,U I IH- O I- Hill 1'41-,4A 

Ri ciiHniR IK d:, , ii'i'.u I IP-- II I I no' ;'4',:',4 a 

RPSIHTCII) T'A:,' I'7, .'IPHU I IP -Ot- 1(10 1'4"',4A 

DPHIHIHR IK 1').', .ll'l'U I IP-MIt- Kill, ;.'4',',4A 

DC Ci 1 HTHR lOK 1'7 . I l.'liU I- ril-ll-t--- 1 110 l.’4V,4A 

. Rl CM 'TH'R 41’1' l'7 , ll’l'U C IP-- lit IIIO 1'4',4A 

HUTTPII 111 DPDT M.INIR lA Il’l'U/AP PC I’CIOCIO 

pni'IWM'THI) HU Cl'I'IT PIN I . I 4 ■ MM- HHC H'/. U) l'H4H0 

II I C.IDi: '/NR ,'1,4ITV 1V7 Dll - '.ll', I’D - . 4U ;;'H-4C;lll 

D'lllDC ,'Nl) A.HIO T,'7 'DO- 11',', I'D-'- , 4U I'CUCKI 

Al'CI MICiClCU ANPI'ICIH PA’)TC1 

PCIv'l I) VAR I API P C-'AIN ;,-CI4fl() 



VI I) II 1 a::.','! 

PM.ll’lTl 
1! Nil Ml', I 
PNlll’lTl 
I’Nl;, I 7.9 
1CI'T4 ■ 0404 

1H1T4-II1’47 
1CI'::,4 (I I'M/ 

I HI , 4 (11’ 47 
1C1'",4 - 01'.’47 

|.,4 - I /H Ml - 1(10 I I- 
i;4 l/H-.-TO .IH.IR I- 
i;;n47i;i:, 

c; 4 - l/H III - IVAR I 
P-4- 1/H-- CO- 61VR I 

1.14 I /Cl I 0 -4;’;’R T 
1 0 (I- iiiiT, 1 

P.4 -1/CT -TO ■ IV/,R C 
P4- 1 /l:l I (I- T',1 I I I" 

P,4 - I/O ■ TO ■ Mil - 1 

1.4 l/H Tl)■■l■',ll) I 
(14 l/H- Ml 11101’ I 
(,;4 I /H I II- IVAl’ I 
P,4 I/O I (1- IV), R- C 
1 , 4 - 1 /H - I II 4A4 0 I- 

C4- t/(l -T0 - AIVR r 

i;-4 I /H - CO A) VR I 

C;4 - I /B - Tll -;-),l I T 
C.4 l/H - I II- 1 PI R I 
C;4 l/CI-TO 1711) -I- 

PMC.HT, I/O - 10 CAR I C 
(.;4 ■ I /IT- I 0 ■ W.l’l I 
OA'/CI- HO I V 
|.',4 1/11 TO- lAl'l I 
i;4 l/H- I (I - I’.lVl', I 

Cl 4 - I / IT- TO 1 HR O'- I 
P4 - l/H TO- IV). R C 
114 l/U '10 ), IVR I 
C4 1/H TO 11' 11' T 

1.4 l/H I 0 - ',’), I I - I' 

C:4 ■ I /IT- I 0- 1 V)0) T 
l.;4 l/H- TO I.l-IR C 
,C4 1 /iT I 0 - 1,1,'.R I 
P,4'l/Ct MT-l’All I 
C4 1/CI - T IT 1(11)1’ r 



II A '/IT .ICAO 
I 4 1/H - I 0 MIRO I 
P.4 I/O- U) ll'l 1 -I 
114 - l/H Ml- IV), I I' 
1.14 1 /IT I 0 --SI IR -T 

1:4 - 1 /IT - I 0-1 II I I 
c;4 I /B I IT ai’i’R r 
114 1 /IT- I IT IlIRO -I 
C4 - 1/IT T'(I- 41',’R T 
C4 ■ I /IT- 1 0 1 no I T 

C4 - l/H- I IT- IV, I’D T 
I,;4- l/H ■ TO-UIO I I 
(.',4- l/IT- T IT- Ml 01’ T 
114- I /II- I II 41’1,'I) T 

1 MM - I VI) 

Il’SI - 0 );.ll(l 

IV 111’ -■,50 41.1 
1 'Mi;;’- II 0 4H 



()h:t),i:,-o o oso 
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SfH' introlivK.'tion to this smition foe orUerinn iriformutio',! 
■"Indinitcs I'luitory .si;lecU>f,l voluo 


















Reference 

Designation 



a;.'9(; I 
a;:'9c;? 

A;',’9t;4 
A:.'9f;r, . 

a;, 1 9 
a;-’9(,;v 
A,: vM.;n 
a;’9cv 
a;: '90 10 ' 

a:? 9 Cl 1 
a;:!9c ) ?. 
a:.>9c 1 .“i 

a;.’.’9j 1 
AC9,i;'’ 
a;:'9j;i 

a;:’9,i9, 

A;.'9,I6 

a;:’917 

a;'' 9 Ml' 1 
AC'^Mi';.' 
a;-’ 9 Ml' 

a;:,'9ii 1 
a;'9h::' 
Aa 9 H,l 
a;'9ho 
a;. ' 9 in 

a; ’911 A 
a;:’9iiv 
a;'’ 9 iiii 
AI’.VRV 
a;;’ VI1 1 1I 

a:.'9xai 
a;:’9xai II 

a;"ixai I 

AI.’VXAi;’ 

Al'VXAi;', 

A.’VXA 1 '1 
A;' 9 >:Ar.,i 
AI’VXAI III’ 1 

a;i’vxaim’;’ 
Al'VXAl 9 

a;''9xaiii 

Al’VXAIV 

Ai’VXAIMI 

Al'VXAl'l 

ai’vxa;':' 

Al’V'XAI.’^ 
a;' 9 xa :''1 
a:.’9xa;".i 
, A,:’9XA.’A 
' a;,’9xa;.'V 

a;:’9xa;:'ii 



HP Part 
Number 



IIUSAS •■■All I 9;,1 

II I All ■■■■■0;i’97 
111 All-Al'V; 

111 All ■■••or.' 99 

0 I 60 ■■■■4 1199 
111 A II •■■• 01’ 99 

II 1 All - 41’ 9 9 
IIIAII:"-o;.’99 
in A II ■■ ■Oil 9 9 
in A II -■o:?99 

111 A II 

in A II ■■ •o;:'99 
in on ■01199 
1110 1 ) ■■ 11000 

1 r'l'ii- 4 4 so 

■; os 1-4901’ 
ll’SI- 491’!A 
I I'll II- II SO 1 1 
1 OS 1-41151 

105 II - OOOS 
lOSII - IIIHS 



in 0111 -II I on A 9 

ii.iAi -nil I II 0 

IlOA 1 -IIII90 0 

11690-0440 
H9;>9- 009S 
11690 - :i;)i'>’i' 0 

H9I;.9II4A0 5 

r, 7 59- II 4 4 II 7 



0757 11.546 
H7'S7 - 04,511 



1051 OIMS 

los I ■ I’ins 
1051 - Olios 

1051- ;'ii;5", 
lOSl Olios 
1 0':i 1 1 SA'-I 

10 ’,!. I novo 



losi i;5/.s 
i:''..i • r.5A',. 
Il’V. 1 1!5AS 

1051 ■■ 1 ;5AS 
1051- 1,565 

lOV.l- 11565 
1051 - 1 1565 
1051- 1,565 
1051 ■ 115 A 5 
1051- 11565 



1 05 1 - 1 .565 



5lli:i6-9;5,5ll 
'.■'ill 1:16- 615.50 



51106-71.5511 
5II0A- A15SII 



OVA ll- 114715 



5 II 116 -701115 



5086-7365 , 

5086-6365 9 




Table 6-3. Replaceable Parts 



Description 



ll" MriiHi-..in.'i'Ain> assiimhi y 



CAi’Ac n on f XI) , iiooiir 
cAi’Aci rnn ■ i' xi> , iiooiir 

CAl’AC .I TlilA I'XI) , llOOl ir 
CAi'Acrnin-rxi) , iiooiii- 
CAi’Ai; 1 ri.iH -i'xi) . iiooiii- 

CAr’Acrnin -i-xn , iioi’iii-' 
CAI’AC I I'on rxi) ;'Oiiiii’i" 
CAI'Ai: I '09 ■I■XI) , lll’Olll' 
IIAI’ACI 11)11 - I- XI) , IIOOl.il' 
CAl’AC III1I6 KXO . OOOlir 



■H:)0 - 007, 11) II '91)11 CHI 
■) 111) - Oil'/'. lllllVDC CHI 
Hill on '7, 111091)11 CHI 
mii-oii'x, iiiiivDc, crn 
■Hill I'ln iiiiivn; ch< 

)iiii-on'x IIIIIVDC Clin 
i-oiii!!; 05 II V Dll nil 
Hiii-oir/i. IIIIIVDC Clin 
Hill on 'X iiiiivDi; run 
i-iiii ■oirx, IIIIIVDC cm 



CAPACHIliC rxi) ,1100111 Hill 0,11 'X IIIIIVDC IlCH 
CAI’AC Him -r XD 47III- -t-llix 15"I'„'DC TA 
iiAi'Acnim -rxi) o; in ■*■ iicx, isvdc 'ia 

r.' ■ 

CllNNIlCnm 50 PIN M nilCiANCUl, An 
CIINNIIC'I lin 154 - I’ IN M I'l'il l HI’ll 
CIlNNHlTim OA-I’IN M nCCTANCHi AD 
llllCH T- 1 C 14 - CUNT Dl l’- Ml. Dll 
criHNi-cmn iii -ptn m I’lnii tyit 

ciiNNHiiHn -nr cmc m i'c so hum 
cuMNiicTiin- nr <imii m nc so--iiiim 



niiAi: 111 I 
in VII 1 -Ai. 
n 1 VI I • AI 



nHiuiriin on 7 rx. , 
ni.s.i.ninn sa,:.' ix 

nHllM'lim 015.7J7 
nrci'.iim 9 ii,7k r/. 
nHciBinn 7,5i< \z 



o','.M 1 TIM' ir* • 1 on 
losw r ic.nc) - inn 
510 r rc'=Ti) -nio 
,10510 r ic-in-iiiii 
lo'.-iio 1 iiM-"(i ) ■ mil 



nH„!i!irnn inn rx ,i05io r KM.iit iiiii 
nHimirnn ion iz- , losu r nsm)- inn 
nn; I'i I Tin i n i 'z, . i osw i- ic- in- i nn 
niT.i I II 1 iin in n. , 1 0'.':.w r Tn.~n ) - 1 on 
ni :,ci5inn '.li.riii rz ,iosu r' timhi) inn 



NUT A'lU I CNI.l) 

cuNNr c uin I’C r or-i is- cunt /nriw o -niiW'.i 
ciiNNHi run -I’ll ri)H- is iiiiNr/nuw o noio'.i 
cuNNi ciiiiD I'C ri)r.r: is- iiiiNivniuo o- noioii 



CUNNKCT’in I’C CDCr 
i.iiNNi c run I’ll n)i;-r 
cuNNi cnm ■ I’C rour 
CUNNHlIOn-l’C H>cr 
cuNNHMiun- I’C r Di.-r 

CIINNHI I iin -nr; n>ur 
cuNiorciun nc i:Di;.,r' 
cuNNHiTiin- I'C r.Dur 
cuNNrcrun nc ri/cr 
CIINNHI I (in nc CDur 



i'7-ciiNT/nino o-nruo'i 
15 . CONI --nuu niuvu 
-CUN r/n mo o -niiwi 
A-CUNT/HIIO 1 : nHUH 

:■';■’■ iiiiNi /nuw o-nnwii 

o;" CUN ( /nmo 0 nino:i 
;’0 i,iiNHni)io o-noioii 
o;-’-i:;iiN i /now 0 - nmo'.T 
oo- iiiiNT/niiui 0- niiwri 
0,1’- CIlNTXnijlO O -IHIU'l 



HiNNHiiun- nc I Di.-r: :":.’■ itini - niiio ;.v nnwri 
CIINNHI I unnc cDci:' oo-ciii'ii xnmo 0 . nuiou 

cuNNi (IT 1)11 -I’C r DCi; 0 ;," I, III-' I / iiiiio O' ruiwii 
criNNiCTiin ■ nc rorT: im!- cun r/n mo r’-nmou 
cuNNH'Tiin nc I'DH 00 - i.uN'i ,'111110 o nmoi'i 



CIINNHI 1 im-nc H>uir ;.m’-ciin t /nmo . ,.i’ -nmoii 



rins'i Mixi n asuiimiii.y 

ni-'KT(ini:,D siiiia - 7,5i\ri ,nrmi inru rixcHANci-.: 



Yic- iuNi i; uccrri Ainn ahiy io- 4 . ', 1 . i,ir/) 
ni BT imr D snuA ■■7',5',;i(i .niiQii inH! excHANcr 



Yiu-'MNH rn irn assy i 1 ,7 - 0 ;:’ crix) 



I. iMiim 111 - 1,11 cm) 



nr ATTINIIATOn AWirMW.Y 

RESTORED 5086-7365, REQUIRES 
EXCHANGE 



Mfr 

Code 


Mfr Part Number 


2114110 


Hn565-Ain93 


5 62 11 9 


co23ri nin:-.'2,57S22--i:;i)H 


•5 a;.!’ 11 9 


CO 2 nr 111 in 22 : 5 / 1122 - CD II 


562119 


C 02 TCI im i22,'5'/!:;22- CDH 


’,.W.i;.’U9 


C(12,5nOIH22;5Zn22-CDII 


','.62119 


ClllHFl I)1II22;5/S22 -CDII 


’.v.6;:’tl9 


i:',(i2;5i--iiiiH22.5/n22-i::DH 


’.';,6:.’ii9 


(,;;iA9r25ira22Mi;i22-i:;Dri 


’,;.6:,’I19 


CII2:5I- 101H22T/B2,' -CDH 


’,.'.62119 


(:;i)23r 1 (iiria;';'57i:;22-cDn 


5 a:." 11 9 


C()2Tri 111 H22;57S22- CDII 


','..62119 


COIHHI 1)11122:571122 -CDII 


’,;i6;!’ll9 


15(10476X911:55112 


',.'.a;.'.'(19 


150 1)226X9015112 


;,"ii4iio 


1 2':,'l I -44511 


; ’ll 4 111) 


i:,’5l-4742 


21141111 


1 ;"!'. 1 ■47,56 


;;’rniin 


1 1'll 0 - 115011 


11 4 no 


1251-41151 


,"’13411 0 


125 II -(inns 


rumnii 


1 0 -on:5',’’i 


: ’ll 4 no 


niiin i--(ii2i)A , 


2114110 


0,56 1 -001 (1 


:,’ii4iii) 


0 oo’/H 

/ 


;;.!.^.;"i46 


C4 i/n- 1 ll - 2:5711 -r 


:.’4'..46 


l.'4 - 1/(1-10-56112 -r 


;:’II41I0 


(i6vrr-;5,59;.!' 


2’ 4 54 6 


C4 l/H-Kl-9(192'-r 


24546 


,i;4 i/iT-TO -7'::i()i -r 


:!’4’„',46 


C4 -i/n-- 'i 0 10 ) 1 


24546 


C4 1 /n-r 0 -1 (11 -r 


;;’454A 


C 4 -i/!tto -mnn r 


24546 


C4- i/n-To uinn-r 


245 46 


C 4 i/n-Ti) -51 1 i -r 


2U4110 


12 ,. l-20,5',-| 


2 '14 no 


12M - 21H5 


114110 


i;;/5i-2(i;is 


2114110 


l ,' !':!ll- 2(1,55 


211411 11 


1 251- o:55 


211 4 till 


1251 -HAS 


2114110 


1251-0472 


211411 0 


1 1 ■■ 1 ,5/,'„. 


2 11 4 11 (i- 


I2'.’.I■■H65 


21141111 


1 ; ',.1- i :56','. 


2 11 -4 no 


1 11 ,565 


211411 1) 


i;":,i- 1,565 


2114110 


1251 ■ i:565 


211411 II 


1 1'T, 1 - 1 :565 


2114110 


1 2','. 1 ■■ 1 :565, 


211411 0 


i;,51- l,565 


2114(10 


1 1 • 1 '.5(-,',!, 


■ 2114111) 


i:5i-i:U)5 


2114110 


1 1 ■■ 1 ;5(,i5 


211411 1) 


5 0116- 7 : 5 ',511 


2 (14 HO. 


son/.'-A.t.ui 


211411 0 


50iii6“7:;551l 


2114110 


50n6-6,550 


2114111) 


0 96 11-047,5 


2114111) 


51106 -ymT,! 


2114110 


5086-7365 


28480 


5086-6365 



St’i.' introduction to this suction for orclurini^ information 
^Indicates factory selected value 
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Table 6 3. Replaceable Parts 



Reference 

Designation 


HP Part 
Number 


c 

D 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 


A'.’i!:/ 


— 

Iltl'3fi5'n.0 IHI7 


1 


1 




IMCI'IUI) U'INVKinrW ABBItnUI Y 


;ni4ii(i ■ 


OB 565 -60 0 1)9 








4 


TiiNi o CAvnr (ivn A35hi’i) 






A3Si[;;=i 


0 U;iU-30 36 


1:1 


'■> 


(.'.Al’ACnCliei DTHKII IMIOOI’I' iBO -;,,’(I7. ;M1II9 


mi 411 0 


0 160 3036 


a;V5I'.6 


I) Mill ■3 (13 6 


n 




i:ai’ai';i Kill tiiiiiivii biioiii’I ■ibo ■bo'/. I’oou 


I’PMBO 


01 Ml- 3 0 36 




in 60- 49'3V 


6 


1 ' 


(,;Ai’A(;;nmi-i DiiiiMi iiipr [v/.. ;>oii9 i:;i:i-’ 


33 095 


54-7I3- (1 (i;i-x,5P- HI no 


A;v:;r,i:i 


0 14(1 -0075 


7 


1 


CAi’ACi (die n'/iiiiHi :,’::’i’i- iii7„ 511119 mica 


ii;> 


666-0'53- 01 All- OK 


Ad5c;in 


IVOI' 0633 


B 


1 


01 1,11)1 ■nii nil,; !.;i;in:n iky 


3l:)4!.l 0 


1911 1 '■0633 


a;v,’„] 1 


U",,l)-I 157 




1 


ci'inwm:; rene in bma ri m iiiip iico.r; bo-biim 


;.’B4B0 


i:,15ll-1157 


AdtiJl/ 


i;:.'50-1435 


9 


1 


r.CINMilU' ; 50 0 01 IM i BMC, 


;;’.n4:io 


i;,’5ll - 1435 


A;’,a,i;?; 


1?50 -I) b;.,'9 


3 


1 


r.ot'lwr cKiin in' bmc: m boo, iibi i;:- i h 51c ( Oim 


■ ;'ii4Bii 


1 ;,'5(i-ob;”9 


A::'i5i. 1 


1IB550-0 0 034 




1 


cmii’i iNi,; i.BBi' , 1 Mi’ll 1 


;,'’H4B0 


(in',V3B ■■ 0 0 034 


a;c;4,;? 


0B55B ' 0 II 033 


4 


5) 


U.llO’I 'lMlv I.IIBI’ -ClI U K 


;ni40o 


(IB55IT OIIICCl 


A'.S5l.:5 


on 551,1 ■00033 


4 




c.iiiii’i iNi;; 1 mil’ ,1 11 i tii 


PB4I1 0 


OIPV.MI- 0 (1 033 


A;e.'ii. -t 


VKIIt't'K'iH 


4 


1 


IMOliCimi in - ( M Ml I) 470MII lO'Y, , 1 0503 , l.’Ol.O 


mi 41.10 


91 1)0 •■■:?;:’ 5 5 


A3';:il.;'. 


0 n'359-(:IO(IO 1 


'.1 


1 


, cim, ■m, ciiMi) ciiNui im'w 


;iB4H 0 


0I15',|') -BO on 1 


A.V.II-lt’ 1 


0I';I565' ;?(I067 


‘■.J 


1 


cA’-nri' HI m;i( , biioomo r.;iiHui inmi 


;ni4B0 


OB'.365-:.’0O67 










Mim ■ MAICHI O in A35MI’6^ 






Adl.'iMI'C 


IIBI’i65 ;-’ll069 


7 


1 


CAl’ACl 1 CIR -Oimm l l l■,M|-,MI 


I’l 14010 


o.n'365-:;’i) (i6v 


a::5'.vmi' 


(IB565-;,MI 09;’ 


6 


1 


CAPACITOR-DIELECTRIC 


;.’I34B0 


0 B'o6'i - ;M) 09P’ 


A.e.rihl'-I 


l)B('/65 ■■;”(I(U,B 


6 


1 


OAI’ACI 1(11) ■ INNK'K I'-'I.KMI:', NT 


;ni40:i(i 


0H5.V,:i-P’0 11611 


A'.V,:/liP','i 


0I155B" 0 0 03:.’ 


3 


1 


MIlllMIlMC 1 AIT- M 1X1:1) OinOI, 


;,’84B0 


om’i5n- (10 03;:’ 


a;v:.mp6 


(1 Bl’iO'.'r 0 0 07V 


7 


1 


ciBirii 1 Aini) iiiiii:';'iMi;;/5i-,i.,BNi) m'in'9, i:,(:i’;i'I) 


: 11400 


0B565 - 0(1 079 










hini) ■■■ MAroiH'O in a35mi’i 






A,v,:/Ml'7 


;',03 0 0 397 


6 


4 


Bi'.in n ■i,Ti 111 3;’ i- in- i.o n ai- n i:o);:i 


0 OIUI II 


rii)m:i) dy dp5ci)ii’tii)n 


A3';jhl'tl 


3030 ■ 0397 


■ 




m::Ki:;i.i ca r 10-3:” 1 ■ im-i,c; ti at-i’i i,o)''; 


0 0 0 0 0 


111) DPI) DY DC 5 C DIP 1 KIN 


A.'itiMI-’V 


3030 0397 


H 




BCin ij 51 1 10 .V,' !■ IN- 1 c; n at i’ i iu)i,i 


0 0(11111 


uiiDiii) BY i)i::!:,i':i)ipiir,)N 


A.r.5W’ 1 (» 


303(1 0 397 


6 




norniu 51 T iii-'.i:'’ 1 in -i c; m ai -pv io)>:i 


II 0 0 0 0 


(idi)i;d by i)P';ic,i),ip I kin 


AdtiMP 1 1 


03BIP 0573 


1:1 


1 


B'l AMOlil 1 ni x , a;.",,- I N ■l O 1 0 ■ Tl' llll) 


;io ill) II 


(|P!:-F,I) BY III- BCD 1 I’ ll PIN 


A.:V7.(ii'i;-' 


3030 114;.’;'’ 


n 




‘:i(,;i)pu 5KT no i.;ai’ 11 bo , inn ■■in ^i.o ri'TL To;,’ 


■ (III 0 0 0 


(ID di d by Di::.5r,DK’ 1 IIIN 


A'.VoMP 1 3 


3 030 114;';,’ 


(1 




BCin 10- 5K1 III) CAP 0110 .imi IN-ll'v 51:T1 30;:’ 


0 0 0 Oil 


(TiK;r.i( BY i)p':,i;:HK’r.i.BN 


A.'V.iMI’ 1 4 


3II315 0 4B;,.I , 


D 




5i,;in,'w^ 'IK I MO i,:ap 0 ■no .ibit (N 1,0 iini -TO;’’ 


on on 0 


BDDPD BY DPnCD IP IKIN 


A;VjMI' 1 & 


3 1130 ■04;i’;;’ 


H 




5C in U^I.K I IK) CAP 0 BO ,11111 INTO 551 30T’ 


0 0 0 0 1) 


C.DDI;I) by DPIM Dl.PI ii.in 


AdliMNA 


30 30 0 4;.’,;” 


B 




5(,:i)|:,U ■ '.:IK I III) C.Al’ II -no , IIKT-IN- I .C, BSl ■ 30;:.’ 


0 0 0 0 (1 


ODDI I) BY DPIICD IP r KIN 


A30MI’ 1 7 


3 0 30- 0 4;’;,’ 


11 




!:i(,inw-5Ki 111) TAP (!■ no . ibit i n^ i o nrn 3o;’ 


0 0 (1 0 0 


(ID 'I’ll) BY Dl' CCD 1 I’ll (IN 


AdliMIMI! 


;5,’ 0 o - 0151 


II 


1 


ni.liniw MACH 4-411 .75 IN I C PAN -HO ^PB/ r 


0 0 0 0 0 


BDDPD BY DP BCD IP 11 (IN 


A3bhl'jy 


;”74l|- 0 0 (11 


3 


3 


NU'C 1 IPX' DIO, CHAM 1 (!■ ilT’' 1 1 II) , 1 0 >■ IN IMK 


no 0 0 0 


(iim:i) BY i)i:i:,(,T)ipririN 


A3'o(1l’;.MI 


;?740 - 0 0 0 1 


'3 




Nil I -III: X 1)10 CHAM io-3;”-ini) .lov in-imk 


0 0 0 0 0 


ODDI P BY Dl: liCD IPl KIN 


A:v,>ni':,'!i 


574 (I- 00 0 1 


3 




NUT Ml X' 1)10 CIIAM ill ■■3:,’ UK) ,1119 IN- IMK 


III) 0 0 0 


CD CP 11 BY I)P!MT)IP1 KIN 




0I;I55B- ;,’(l o^o 


5 


1 


1 Ml'-, III, A nil) cmii’i. iNc pOmt 


'..’toon 0 


(lB’:);iH-P’ll074 


A3fiMI’t‘3 


(IB565 - 0 0 ir.'.n 




1 


(, null) (ISC 11,1 A nil) liniiBiNi; 


; B41)0 


(,.15), 5- 01)11511 


A 3 tin 


(V75'3 034o’ 


1^.) 


1 


DP'ii'Tini) III \% ,i;.”5w 1 iC'Mi’-iiio 


;,’4’,'.i46 


C4 1 /IK 1 0- II Dll 1 










a;\ 5 Mini: 1 1 1 anciiuk PAinc 








Bl 9(1- 0 1 B4 


4 




WA':illl !)■ 1, K / I Ntl.. 1 Nu', 10 ,195 IN ID 


;’H4B0 


;k 90- HIM 4 ' 




;,’;’oo 0 1 o'.i 


4 




(Uin.U MAI M ■4- 4 0 ,3i;’"lN ' C P AN- 1 ID P(l/ 1 


0110 on 


(iDDtl) BY 111 CPI) IP 1 KIN 




0 0 0 1 ov 


6 


1 6 


nCDI'U MACH 4' 40 , 37V| IN PC, P AN HD ■:P1I'/ 1 


0 0 0 II (I 


111) DP I) BY DPBC.D IPIKIN 




;’;’0i5 0 1 1 3 


4 


'3 


OCin U' MACH 4-411 ,6:-5'lN lC PAN IK) PII/1 


no 0 on 


ODDPI) BY III, IK'D 1" III.,., 




BBOO^ 0 1 19 


0 


II 


(:l'(:;i')PU MACH 4 ■411 1-lN -ll:', PAN IID PlUl 


0 0 0 0 0 


(IDDl 1) BY Dl: (•;CI)I, 1 INN 




;’;’0 0 0171 


4 


1 


nun Iai ma(,pi 4 ^' 40 ,75 in- 1,1 ; ’UP’ di'c 


II 0 0 0 0 


riiK)i;i) BY iii i.ri) IPl IIIN 




;’.9'30 0 0 711 


9 


1 


NHl ■ill X - Dill,, -CHAM 1 II ■ '3;,’ - HID , 06/ IN 11 IK 


rniono 


;:’950 00711 




3 050 ■ 0176 


1 


3 


dAIOII'K- I I, MII.C NO, 11 ,11111 IN ID 


; '11411 0 


3 0','HI-(M76 




0 3 Ml 00 0 


6 


1 


I1:,1)MINAI. -BI DI) UlC PI. MIC P HD • IN’ -BCD 


;.ni4B0 


0.16 0 ■■ Olio;:’ 




0 5;. II 11173 




3 


Bl in W MACH ;,'■ 56 , 1111:1- IN- PC PAN- III) PB/1 


II II on II 


KDDfl) BY Dl I'.CDK’rillN 




3 030 ih;.’;? 


B 


7 


ncin w-nKTpiD cap ii-bo ,iiui iN:|,i;; bct 30B 


0 0 0 0 0 


BDDM) BY Dl BCDlPriBN 




30 IMP 0 (103 


3 


1 


llAr.lll 1) ■ 1 1. NITNIl, 6 ,141-IN'lD ,375' Hi 01) 


I'Pmnii 


3050 ■ 0 1103 


A.VoAl 


(1 B55ii^'6(i(i ;:,’ii 


3 


1 


OiPCIINO 'aiNOPD IPI) BBC 1,1,1, AI 110’ A'lllPMlO Y 


;:’I14I10 


(Hl'„'i5n-60li;.'ll 


A'3SA1 H'l 


51lll/v4:,’lB 


7 


1 


T(.;;.’i IN IB-7;” pki; 


;.'B4B0 


rji)i:i6-4;MB 


A3'J.All< 1 


1161:13 4705 


B 


1 


DPTlIllVni) 47 5'/, ,:”5I0 PC TC:'i -4,0 0/ T'MIO 


0 1 1 1 


CD 47 05 


A3',:iAlHy 


Ii6li3^::’7i5 


6 


1 


iniiuiiui) ;.’7ii 5'x, ,;;’i)W re ic--40ii/'T60ii 


0 1 1 t’l 


cb;:’7 1 5 


a:,v':.a;'i 


(1 01565 611(1 1 11 


j:» 


1 


'IPCIIND (,',riN9P'ini::'l) Pll.TPl) A''p'li;;nl0 Y 


nil 4110 


OB5.'.5'600 1 0 


a3'3a;;’i:: i 


0 1 no ■■■0 iivB 


n 


■» 


CAl’ACl Till) PXD niiHii t ;’ir/, ;,nu,'Di:, ta 


(■f/c,ni9 


150Dl(l7X0IP;,’u5;' 


A33At;t;:; 


0 III 0 (IB 


6 


1 


' CAPACI TOU PXD ;,’-,”OIIO ■* 107, lOUDC TA 


5).C:’B9 


K'NIlimr/XVIH 115,” 


A3ftA::!i;;« i 


1 901- 0 050 


3 


1 


DiriDP TIWITCIIINC 009 lUIOMA ;,'Nli DB- 35 


;.-ii4ni) 


1901-1)050 


AdtiAIJUl 


1W53-II01;7 


7 


1 


‘1 WANRiirniii' PMP i <;ii: in- iH 

. 

1 ' ' ■ ' 


0 4713 


:;’N3::”M 



S(?e iiilrodu(;ti()n to this section for orcierin}* information 
^Indicates facdory selected value , 
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Tible 6-3. Replaceable Parts 



Raference 

Designation 




Qty 



Description 



Mfr 

Code 



Mfr Part Number 




A36C6 

A36C7 

A3fcMPt 

A36MP2 

A36MP3S 



A36A1 

A36A1C1 

A36A1CS 

A3(bAlC:} 

A36AtC4 

A36A1C5 

A36A1C6 

A3fcAtC7 

A36A1C0 

A3(bA1Cy 

A36A1C10 

A3«>A1C;iil 

A3<jAtCia>* 

A3fcA1C13 

A36A1C14 

A36A1C15 

A36A1C16 

A3foAir,l7 

A36AtC10 

A36A1C19 

ASfeAlflSO 

A3/,AlCRt 

A36A1CR2 

A36.>tCR3 

A36A1CR4 

A36A1L1 

A36A1LS 

A36A1L3 

A36A1L4 

A36A1LH 

A36AiL6 

A36A1L7 

/ A36A1Q1 
A36A1QS 
A36A1Q3 
A36Aiq4. 
A36AlQSi 

A36A1Q6 

A36A1Q7 

A36A1QB 

A36A1UV 

A36A1Q'1II 

A36A1R1 

A36AtR2 

A3<bAlR3 

A36A1R4 

A36A1RS 



1)0565-60124 

0160-2437 

0160-2437 

0160-2437 

0160-2437 

0160-2437 

0160-2437 

0160-0970 

00555-20045 

00555-00013 

00555-00012 



0330-0170 
0360-0452 
0624-0070 
0624-0227 
1250-1227 

2190-00 09 
2200-0167 
6960-0059 
0120-0229 

00555-60057 5 

0160-2055 
0100-0197 
0100-1743 
0100-0197 
0100-0197 

0160-3533 
0160-3533 
0160-3330 
0160-3530 
0100-0197 

0160-2220 
0160-2206 
0100-0197 
0160-2055 
0160-2(155 

0160-2055 
0160-2453 
0100-0197 
0100-0197 
0100-0197 

1901-0518 

1901- 0510 

1902- 3104 
1901-0040 

9100-1646 
9100-1647 
9100-1646 
9140-0310 
9140-0211) 

9140-0210 
9140-0210 

1055-0001 
1054-0002 
1054-0002 
1054-0002 
1054-0802 

1054-0019 
1054-0019 
1053-0034 

1053- 0034 

1054- 0045 







TUNING BTABUHER AB0EHBI.„Y 

CAPACITOR-FDTHRU 5000PF +00 -20% 2009 
CAPAGITOR-FDTHRU 50 0 0PF +00 -20'A! 20 09 
CAPACITOR-FDTHRII 5000PF +00 -207. 20(19 
CAPAGITOR-FDTHRU 5000PF +00 ~20% 2009 
CAPACITOR-FDTMRU 5000PF +00 -20X 2009 

capai::ttor-fi)thru 50 00 pf +eo - 207 ; 2009 

CAPACITOR-FXD ,47UF +-10X B|('91)C: P0L.YI;; 

Hai.ISlI'IG-TUNINf.; BTAraLI7fiR 
C09ER-PLB AMP, 9CX0 
Ca9ER-P10RRIMINATOR 

A36 MIBCEI,.UANEC)UB I'^ARTii! 

GA0KET SECT BXL-RBR , (l3~tHI( t.5-UG 
TERMINAI--BLDR LU13 PI.-MTG FOR-4in-SCR 
BCREW-TPG 6-32 , 375-IN- L.G PAN-UP-POZI 
0GREW-TPG 4-4(1 ,25-IN-L.(; PAN-UP-P07I BTL 
CONNECTOR “RF BMA M UNMTP 50- OHM 

(aASHER-l-K INTL T NO. B 160 -IN-lD 
SCREW" MACH 4-40 , 375- IN-lC; B2 PEG 
PLUG-HOI-E RNP-HP FOR .107-P-HOLE NYL 
CABLE-COAX SO-OHM 29PF/FT 

PIBCRIMINa'tOR AO(ilC-;MBLY 



CAPACrrOR-FXP ,01UF +00-207. 1009PC CER 
CAPACITOR -FXP 2,2UF+-107. 209PC TA 
CAPACITOR-FXP ,U)F+-t07. 359PC TA 
CAPACITOR-FXP 2.2UF+-10X 209DC TA 
CAPACnt)R "FXD 2,2IJF+-10X 209PC TA 



CAPACITOR-FXP 470PF 3(I09PC MICA 

CAPAl:m)R-FXD 470PF i-5X 3009PC MICA 
CAPACITOR-FXP 750f»F +-5X ,1()09DC MICA 
CAPACITOR-FXP 750PF +-5X 1009PC MICA 
CAPACITOR -FXP 2 , 2(JF+-10X' 209PC TA 

CAPACITOR-FXP 1200PF +-5% 3009P(:: MICA 
CAPACITOR-FXP 16()I»F +-37, 30 09PC MICA 
CAPACITOR-FXP 2,2(,IF+-107 209PC TA 
CAPACITOR-FXP ,(V1UF +00-2(17 1009PC CFH 
CAPACITOR-FXP ,1)11, IF +BU-2II7 1009PC CER 



0603-1055 

0690-3162 

0690-3152 

0698-3150 

0690-3157 






CAPACITOR-FXP ,()1UF +00-207 1009PC CER 
CAPACITOR-FXP , 22(,IF +-107 0()9PC: POL.YE 
CAPACITOR-FXP 2,21IF+“1(I7 209PC TA 
CAPACITOR-FXP 2,2UF+-107 209PC TA 
CAPACITOR-FXP 2 , 2l.)F+- l 07 209PC: TA 

P10PE-8M BIG 9C,H0TTKY 
PIOPE-I5M BIG RCHOTTKY 
PIOPE-ZNR 5.629 57 PO-35 PP'“.4W 
PIOPE-BWITCHING 309 SOMA 2N0 Pf.)-:?5 

INPUGTOR RF-CH-MLP 430UH 57 .2PX.45LG 
INPUCTBR RF-i>I-MLP 470(,)H 57 ,2PX,45I..G 
IN.'liCTOR RF-CH-MLP 43fl(.IH 57 .2PX.45LG 
INPUCTBR RF-CH-MLP 33BI.IH 17 .166PX.3B5LG 
INDUCTOR RF -CH-MLP 100 (JH 57 ■, 166DX . 3B3LG 

INPUCTBR RF-CH-ML P lOOBH 57 , 166PX . 3B51..G 
INDUCTOR RF-CH-MLD lOOUH 57 .166PX.3B5LG 

THANBIBTOR J-fET N-CHAN D -MOPE 81 
TRANBI8T0R NPN PP»300MW Fr»2()UMHZ 
TRANSISTOR NPN Pl)w3()0MU FT^BOOMHZ 
TRANSISTOR NPN PP»300MW FT«2(I0MHZ 
TRANSISTOR NPN PP»3()()MW ET«200MHZ 

TRANSISTOR NPN SI. TO-IB PP»360MW 

IRANSIBTOR NPN BI TO-IS PI1'«'36()MW 

TRANSISTOR PNP SI TO-lB Pp™360MM 

TRANSISTOR PNP BI T('.)-1B PP»360M14 

TRANSISTOR NPN SI TO -18 PP'-SOOMW 

REBKHTOR IM 57 ,25(4 EC Tr>-B00/+900 
RESISTOR 46,41^ 17 .125(4 F TC«0+~10(I 
RESISTOR 3.4BK 17 ,125U F TCni()+-100 
RESISTOR 2.37K 17, ,125(4 F TC»0+-100 
RESISTOR 19, 6K 17 ,125(4 F TC“0+-ini) 




26400 

20400 

20400 

2040(1 

2B40O 
20400 
2040 0 



'20400 
20400 
2B40O 
(1000 0 
2B4B0 

20400 
1)0 01)0 
20400 
2B40() 

20400 

2B4B0 

56209 

56209 

56209' 

56209 

2B40O 
2840 1) 
2B401) 
2B4B0 
56209 

20400 
20400 
56209 
2840 0 
2B40:) 

2B401) 

aB40O 

56209 

56209 

56209 

20400 
2840 0 
20400 
20400 

20400 

20400 

20400 

20400 

20401) 

20400 

20401) 

20400 

20400 

20400 

20401) 

20400 

20480 

20400 

20400 

20400 

2040)1 

01121 

24546 

24546 

24546 

24546 



00565-60124 

0160-2437 , 

0 160-2437 
0160-2437 
0160-2437 
0160-2437 

0160-2437 

0160-0970 

00555-2 00 45 
00555-00(113 
()B55S"00012 



033(1-0170 

0361)-0452 

()((>24-O(170 

ORDER BY DESCRIPTION 
1250-1227 

219()-0)I(I9 

ORDER BY DESCRIPTION 

6960-01)59 

B12()-0229 

00555-60057 

0160-2055 

15(IP225X9()20A2 

150D104X9035A2 

151)P225X9fl20A2 

151)D225X902I)A2 

0160-3533 
0160-3533 
(11 60-3530 
1)160-3530 
15()D2a5X902()A2 

OI60-2220 
0160-2206 
150P225X9020A2 
016(1-2055 
01 60-2055 

016(l-2()55 
(11 6 (I -2453 
150P225X9020A2 
150P225X9020A2 
1 501)225X902 0A2 

1901-0510 

1901- 0510 

1902- 3104 
1901-0040 

91011 -1646 
9100-1647 
9100-1646 
9140-0310 
9140-021 0 

9140-0210 

9140-0210 

1055-0001 
1054-0002 
1054-0002 
1854-0002 
1 054-0002 

1054-0019 

l(i)54-01)19 

1053-0034 

1053-01)34, 

' 1054-0045 

CB1055 ‘ 

C4-l/0-'ri)"4642“F 

C4-1/B-T1)-3401"F 

C4~l/U-T()-2371-F 

C4~t/0-TO~1962"F 
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See introduction to this section for ordering information 
"•Indicates factory selected value 
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Table 6*3. Replaceable Parts 






Reference 

Designation 


HP Part 
Number 


c 

D 


Qty 


A36A1R6 


0757-1)200 


3 


,5 


A',?'6A1R7 


0757;“0405 


4 


1 


A36A1RS 


069B-OOB3 


0 


2 


A16A1R9 


0757-^0424 


7 


1 


A3.SA1R10 


1)757-0442 


9 


4 


A36A;R1I 


0690-3157 


3 




A36A1R13 


1)757" 0200 


3 


6' 


A36A1R13 


0757-0401 


0 


A36AlR14^t 


0690-3434 


9 


1 


A36A1R1VS 


0757-0401 


0 




A36A1R16 


0757-0401 , 


1) 




A36A1R17 


0690-3155 


1 


4 


A36A1R18 


0690-3155 


1 




A36A1R19 


0690-3157 


3 




A36A1R30 


0698-3157 


3 




A36A1R31 


0757-0430 


'3 


5 


A36A1R33 ' 


. 0757-0430 


3 




A36A1R33 


0757-0430 


3 




A36A1R24 


0757-0401 


1) 




A36A1R35 


0757-0439 


4 


1 

• 


A36A1R26 


0757-0442 


9 




A36A1R37<* 


0698-3154 


0 


1 


A36A1R3S 


0757-11442 


,9 




A36A1R39 


0757-0401 


0 




A36A1R30 


11757-0442 


9 




A36A1R3X. 


0757-0401 


0 




A36A1R33 


11690-3155 


1 




A36A1U1 


1021-0001 


4 


t 


A36A1U3 


1020-0327 


5 


1 




1231-0600 


0 


0 


' 


1251-3214 


B 


1 




1251-4003 


3 


1 


A36A3 


00555-60099 


5 


1 


A36A3C1, 


1)160-3094 


0 


1 


A'.:56A3C3, 


0121-li432 ' 


4 


1 


A36A3C3 


II121-II451 


3 


2 


A36A3C4 


0160-4299 


7 


1 


A36A3C5 


1)161) -21155 


9 




A36A3C7 


0160-2055 


9 




A36A3Ci;i 


1)1 60-511 5 


0 




A36A8C8» 


0160-5114 


7 


1 


A36A3C9 


0160-2204 


.0 


a 


A36A3C10 


0160-2204 


0 


!' ' 


A36A3C11 


1)100-0197 


0 




A36A3C13 


0100-0197 


0 




A36A3C13 


1)100-0291 


3 


1 


A36A3C14 


0100-0291 


3 


1 


A36A3C15 


II 100-01 97 


0 


; 


A36A3C16 


0121-0451 


'3. 




A36A2C17 


1)100-0229 


7 


' 1 


A36A3C10)t 


(1160-2202 


0 


1 


A36A3CR 1 


0 122-0221 


7 


4' 


A36A3CR3 


0122-0221 


7 




A36A3CR3 , 


0122-0221 


7 




A36A3CR4 


0122-0221, 


7 




A36A3CRS 


1901-01)40 


1 




A36A3CR& 


1901-0040 


1 




A36A3CH7 


1901-0040 


1 




A36A2CRt| 


1901-0025 


2 


1 


A36A3CR9 


1901-0040 


1 




A36A3E1 


9170-1)029 


3 


■ ' * 


A36A2L1 


9140-1656 


7 


■V, 


A36A2L3 


9100-3156 


6 


1 ■> 


A36A3L3 


9140-0137 


1 


1 --v. 


A36A3L4 


9140-0137 


1 


• i 


A36A3L5 


9140-0137 


1 




A36A3L6 


9100-1640 


7 


/ ■ i 

I , 


A36A2Q1 ' 1/ 


1054-0002' 


0 


/ 


A36A2Q3 


lO54-l)O0il 


'1; 




A36A3Q3 


1054-0082 


0 




A36A3Q4 


1055-0020 


0 


1 1 


A3bAa05 


1854-0019 


3 

/ 

/ 

■7“ 





Description 



REB'tB'rnR IK U .tssw F ri;>0>-l III) 

RESISTOR tisa u .laaw f T(:;™q+~Tiio 
RESISTOR l,9d>K U .laSW F TC^II*-! 01) 
RESISTOR I.IK tX .laSU F TC>=0t-l 1)1) 
RESISTOR ll)l< IX .taSiW F TOD+'-lOO ' 

RESISTOR 1 9. 6I< XX .laSU F Tl>0+-1 (III 
RESISTOR IK 1% i iaSiM F Tl>ll>- 1 III) 

RESISTOR 100 XX. ,13514 F Ti:»()>~l 1)1) 

RESISTOR S4.S XX ,135)4 F TS«‘l)-«-ini) 

, RESISTOR too XX ,t3',5U F Tr','«'l)t-1 1)1) 

RESISTOR lllll r;ii ,135W F Tl>l)»-1 1)1) 

RESISTOR 4,64l< XX ,135U F TC»n>-l:l)ll 
RESISTOR 4,64K XX ,135W F TC<»II»-1 111) 
RESISTOR 19, 6K XX ,135U F TC»I) + -1 II II 
RESISTOR 19,SK XX ,135W F Ti:;“ll *"- I 0 0 . 

RESISTOR 5,1 IK 1% ,135)4 F TC,»II+'H i' 
RESISTOR 5, IIK 1% ,135W F TO® I)*- -I Oil 
RESISTOR 5,11K U, ,13514 F TC,«l)+-lllll 
RESISTOR 101) XX ,135W F TC'«’I)»-1 1)1) 

RESISTOR fe,01l( XX , 13SU F TO«(l+"l Dll 

RESISTOR IDK XX ,135)4 F Tl>i)t-100 
RESISTOR 4,33K XX ,135U F Tr,“ll»-1 III) 
RESISTOR IIIK U ,135W F Tr;“H+-l 1)11 
RESISTOR 1110 XX ,13514 F TC'-O H-l (HI 
RESISTOR IIIK XX ,13514 F TC»l)'»-llin 

RESISTOR 1110 IZ ,13514 F Tl'.;»0»-1 1)0 
RESISTOR 4,64K IZ ,135W F TO»l)t--l 1)1) 

TRAI43IBTOR ARRAY 14-PIN PI,,STC DIP 
ii:: SATE TTi., nand quad 3-INP 

ft36Al HISOEU-ANEOUS PARTS 

OONNEOTDR-SSL OONT PIN 1 , 1 4-hM'-BSC- SZ SIJ 
CONTAOT-CONN U/W-P08T-TYPE FKM 
CONNECTOR 1-PIN F POST TYPE’ 

VOI-TASE CONTROLI-ED CRYSTAI., OSO , ASSI-NDI-Y 

CAPACITDR-f XW ,1UF t-lllZ 1 0 l))JI)C OER ' ■ 
CAPAOITOR-V TRMR-Airt 1 ,3"5,4PF 1759 
CAPAi::iT0R-9 TRMR-AIR 1,7-llPF 1759 
, CAPACITOR-FXD 3300PF 4-30Z 3509Df.: i::|-R 
r,APAi::iTOR-FXi> ,iiii,)F •♦■sii-aiiz ii)ii9Dc cep 

CAI>ACrtOR-FXD ,01UF +80-30Z 10I)9DC CFR 
alternate for 1)160-5114 
CAPAOrrOR-FXD 340PF »-5Z ;’IOII9DO GL 
CAPAi:;rroR~FXD liioPF ■♦•“•sz ;?i:iii9i)c miga 
CAPAGITOR-FXD 11) DPI" frtiX ;i0 09DC MIGA 

GAPACITOH-FXD 3 , ai.lF f-l IIZ ;,:i\9Di;', TA 
GAPAGITOR-FXD 3,3UF+-10Z :!09DG TA,i 
CAPACITOR- l^'X!) 1I)F *-'10Z 3591)0 TA ; 
GAPAGITOR-I^XD UIF+ -1IIZ 359DC TA ' , 
GAPACITOR-FXI) 3 , 3li)F »--l HZ 3I)9DC TA" 

, CAPAGITOR-9 TRMR-AXR 1,7-llPF 1759 , 

CAPAClTOR-FXD 33 1, IF ■♦•-1 II Z 109DK TA : 
CAPAi::rr/,'IR"FXD 75PF ♦-sz 3009»C MIGA 

I>I01)E:-99G IDIIPF lOZ C4/r;35-MIN"“3 lt9R»3l)9 

DI0Dli'"99G tOIIPF IIIZ G4/C35-MIN™3 D9W.na3ll9 

l)IOI)E"99G IDIIPF IIIZ C47t;3i;r MIN«3 H9Ri*309 

I>I0BE-'99G lOOPF 1 OZ C4/(::35-MlN"»3 B9R'»309 

DIODE-SW1TCHII4G 31)9 5IIMA 3NS I)i;i-35 

DIODE "SWITCHING 3119 50MA 3I'IB DO-35 

DIODE-SWITCHING 309 50MA 3NS «i;)-35 

lt)tODE'-GEN PRP 10119 300MA Dl',)-7 

DIODE-SWITCHING 309 SOMA 3NS DO-35 

CORE-SHIEI.DING BEAD 

inductor RF-CH-MI..D 1,3MH 5Z ,33DX,57I..G 
INDUCTOR RF-r.H-MI.,D 47DH 5Z X;59SUG 
INDUCTOR RI-HIH-MI.Di IMH 5Z ,3DX,45LG I4'«60 
INDUCTOR 'RF-i:.H-MI,D IMH 5Z ■ . 3DX , 45LG Q»6I) 
INDUCTOR RF-CH-MI.;,!?, IMH SZ . 3DX , 45I..G I4'»60 

INDUCTOR RF -GM-MI 'I'i 56IIUH 5Z , 3DX , 451.G 

TRANSIGTOR ,N?.N 'PD'i^V)0MW Fr»300MHZ 
TRANSISTOR :/>ll■,N:,PDi^'J)^)OMW FT>”3I)0MHZ 
TRANinSTOR RDViOOMU FT"«300MHZ 
TRANSISTOR D-MODE TO-llil SI 

TR ANSIS'i'OR NI'*N|i4'.r /Tllj-lS; PD'»360MW 



,'V' 

-Vy 



Mf r 
Code 


' ’ ' ' \ ^ 

IV^tr Part Number 


24546 


C4-1>8-T0~1'001 "F 


24546 


C4-t/0r-TO-l62R-F , 


24546 


C4-1/0 ■T0-1961-F 


24546 


; C4-1/B-t6-11I)1-F 


24546 


C4“1/0-TI)-1OO2-F 


24546 


C4-1/0-TO-1L962-F 


24546 ■' 


C4'"l/8-T()-l001 -F I 


24546 


C4-l,'0~T(l-tOl-F , I 


24546 


C4-1A1-TO-34R0 'F I , , 


24546 


'C 4 -l/'a-TII- 101 -F 


24546 


C4-l/'0-TO -llll -F , ■ 


24546 


r,4-l/0-TI)-4",4t -F 


24546 , 


G4 1/0-T 0-4641 "F , 


245>)6 


C4-1/B-T()“1V62.-F ' '• 


24546 


C4-l/'0-T:i-1962-F 


24546 


C4-l/0"TII-5ni -F 


24546 


C4 •■l/B-TO-5111 "F 


24546 


C4-l/'O-T0-5111-F, 


24546 


C4-l/0-TO-l()l-F 


24546 


C4-1ZO-TO-6011-F 


24546 


C4-l/li)-T0-10ll2-F 


24546 


C4-l/'0-TO-4221-F 


'24546 


C4"l/0-T()-l(l()2-F 


24546 


C4-1/0-TII -lOl-F 


24546 


C4-l/B-T()-10 02 ' F' 


24546 


C4-1/0-TO-1II1 -F 


24546 


■ C4"l/0-TI)~4641-F 


0192B 


CA3()46 


(11295 


8N7401N 


ao4i;Mi 


125) -II 6 do 


20400 


1251 '321 4 ; 


2040 0 


1251-41:103 


20400 


00555-61)1199. 


20480 


.1)160-3094 


74970 


107-0103-1120 . 


7 497(1 


107™ 01 06-020 , 


56209 


C067F251F222MS22-CDH ' 


2S4BII 


II 161)'" 2 1)55 


2040(1 


duHi-aovs 


2(;)4n0 


1)16(1-5115 


20400 


0160-5114 


2(;I40O 


()I6(I-?2II4 


2040(1 


0160-2204 


5621:19 , 


15IID225X9020A2 


562.09 


15()D2a5X91l2(IA2 


56209 


15()D1II5X9035A2 


562S9 


15(IDl(l5Xyil35A2. 


5 62 09 


15IID225X902I)A:’, I 


) . 

7^97i\ 


107-11106-1120 


. 562S9 


15(103361X9011)02 


20400 


(1160 -aaiia 


204BII 


0 122-0221 , 


20400 


0;1 2.2-0221 i,. 


204BO 


0122-0221 ^'''-1 


2040(1 


(1122-02.21 ' ' 


2040 1) 


1901 ••0(1 40 


20401) 


19(11-004(1 


20401) ; 


19 01 -on 4 1 ) 


20400 


1901-0025 


20400 


1901-(l()40 


20400 


,9170-0(^29 


20401) 


91 00 “1656 


2040 0 


9100-3156 


2040(1 


914(l-(ll37 


20400 


9140-0137 


20401) 


914(1-0137 


20400 


9100-1640 


20400 


1054-0002 


20400 


, 1B54-O002 


20401) 


1054-0002 


20400 


1055-0020 


204011 


1054-0019 



See introductioiri to this section for orderirig information 
♦Indicates factory selected value 
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Reference 


HP Part 


Designation 


Number , 



Qty 



6 - 3 . » 



bescriptiQiri 



A'iihMM 

MbMQ? 

MhfiiSHi 
P,:ibf, 2 HZ - 
MhPiZrS 
A3<)A2R4 
a: 56 A 2«!5 

A:'J6A2Wf| 
A36A2R7 . 
A 3 (i)Ai;RB > ' 
.■.A36AaH9 
A36AaR ltt 

A;?16A2Rri 
Ars/jASR 1 ::•> 
AafoAHRi:)! 
A-'llftAaRlA 
A36A2R 

■ A.36A2R16 ■ 
A36,A2RtV 
AVii6A;i'R nit 
A36A2R1V 
AiutAaRao ' 

A36A2R2r 

A36AaRai:* 

A36A;?Ra3 

MiiMMZA 

A36AaRaK 

A 36 AaR 26 W 

A36A2R27* 

A:;5bAaRT)i 

. r. 

Ai'idiAain 
A:!16A2WI 
' A'.T6AaY l 



A 3 AA ;5 

\ 



tBK3-()0»n 

1(^4-0333 

lt7K7"02lill) 
0757-ltaBtl 
II69B--3247 
flA 90 -' 7 H 3 a 
l)7a??- 1)4311) 

I)7»7'-Il43.a 

069lil"31R!;i 

069111-3 »»3 
n7»7- 0 44(1 

07Ei7-043B 

O7M7-O430 



(I69B-31R.I 

07H7-l)3B(l 
(I69B-0IIB3 
0(!>(i)3- l OOS 
0757- (1 4S9 
0A9(il-34()B ‘ 

0757-0444 
(1757-04U 
069B-3156 
0737-0444 
0757- 0 4 Ml ' 

0757’-(i460 

07;V.‘-0199 

■Oill37™0t)75 , 

111)36-032'? 

i ' ■ ! ' 

'IIB 5 H 5 - 6001 B 
041 O'- 1) 013' 



03H0-0B43 
1200-0770 
1251-060 1) 

5006 7 Mia 



■flRANBTBTbR PtOR BI'TID-IB P,i0i'''«'36O)1W 
YRAtoaXBTOR MPN BI-.:TO~3.5! PD'ftU FT«800HHZ, 

R^BTB'rOR IK 17, ,125U F ti::"M)t""l OO 
RtEBIBTOI? ll< 17- ,1'35W F T(:;"“|).t"-l,0U 
RE'BtBTOR 4\53K. . ,257. .125W F, 'rt:»0't"-50 
RliBlBTOR 4.37)< .2,57, .laSiW F Tf.;'“0>-1 00 
REBII BTDR 1,. 63K I7.,,,125W F t(::«l)>-l 00 

REB'W-rrOR IM2K' 17,' ,ia'. 5 lii' F, ,TC« 0 »-- 10 () 
REB'IBTOR 4.64K 17, ,125W F 'ICkO^-I 00 
NOT ?'iB3K;(0)i:i) ' ■; 

REBIlilTDR 3„,B3)< 17 ,T25U F T(7* 1)0-1 0,0. ,, 
REBIB^BR 7.5K 17, , iaSU F 'It."))'*- 1 00 

RE 11 If, 15 TON 5, 11 If 17. '."laau F Tl>()o-1l)0 

REBlB'TtlR 5, UK 17, ,12514 F T(.>0 >-"l DO 

NOT ABBIGN.EI) ' , , 

NOT ABSXONEO' ' 

rebui'iTor a.BVK ,17 .’.iasw f Tc»ti+"too 

REBXBTOR IK 17, .'taaW F TC'MlO'-t 1)0 
HEBXBTDR 1.96K 17. ,12514 F ',n>0O"'T,0 0 
REBXBTOR 'll) 57, ,25l4,,'l-C 'rCi^'-Ap/oROO ^ 
REBXBTOR 56, 3K 17 , l:2'.’iU F TC'n)-*--! 0 0 
REBXBTOR . 3 . 15K' 17, .514 F T(;'.«n +-1 00 

REBT'BTPW.,12.,1K. 17 ,12514 F ' C:'=<0't--1 00' 
REBXBTOR ',!(32 17, , laSI))’ F TD”0 0(1 

REBXBTOR 14, 7K 1 7 , T2514 F TC«I)*"-1 0 0 

REBT.8T0R 13, IK 17, .12514 F TCl’llF-l 00 

REBXBTOR 5,11 17 ,125)4 F Tl.l^Of-lOO 

' REBXBTOR' '61 ,9K','i.7,',; 1'25(4 F T(:.“(1E-1 (10 ,, 
REBXBTOR 21, 5K 17. ,13,5,W F TC»,'llf~t 00 

TllERMXBTOR DIBC: 51)0-O,HH TO"" -3 , VZ/C-DFO 

XC OP AMP i.C)l4~ DRIFT TO-99 PKB , 

CABLE A98EM»LY-I^UL8'E' AMPI..IFIER ' , 

CR'rBTA).,.' (4UAH't7 1000,1)1)0 KHZ 

! 1, ' ' , 

A36A2 ?t,I8CEtLAI4EOUSt PARTS 

BTAlilDOFF' ROT-ON , 1 25-XN'' l..,o' IB> 
B()r,Kirr-XTAL S-COMT. HC- 6 /U DXP-BLDR 
00NN)"0T0R-8r,)L BONT PIN 1 . 1 4v HM-DBC- HZ, Sli) 

BAMP),.FR- '2-4 111)'/.' ' ’ , , , > ' , 

V, , ' ,.V, 



%:■ 



"•Indicates factory selected value 


















> v’^ ■ 






'■ V 10C,- ;! 



: I . . 



Table 6-3. Replaceable Parts 





Reference 

Deisigrilition 


HIP Pert 
filtiifnber 


C 

D 


■ i ' 

Qty 


Description 

, - ; . . j 


Mfr 

Code 


Mfr Part Number 


' "'V'VC:,; ,, 


’"''I; 

,!>37 ' ' '■ 




’•■1 


■1 


THIRD CONVERTER ASSIEMBLY 


2.B480 


' 

, 

- 08565-601 02 


' Ai's^qr-" ' 

' ’ft370(> ■ ■ ' , 


()a5(i.pjr2i)n62 


«; 


6 


•'•TUNING SCREW 


284BII 


0 8565 -20062 




' A37C7 


l),ti>0->2437 


1 


5 


CAPACrrBR-FDTHRU WODOPF •♦■BO -ailJ!: ailDV 


2B48II 


01611-2437 






IU/l)ll"2437 '■ 


■ i’ 




CAPACITOR-FDTI-OHI 5000PF ■►BO -20X aOOV ■' 


2B4B0 


016(l-24',37 


/' , V' 


■ A37C? 


lllAII-2437 


1 




(;;APAc:rroR-FDTHRu siioiipf •►(;)() - 2117 . aoiiv 


204BI) 


01611-2437 


i’'-A37CtO'-;'' 
' A37Cil ■ 


()16(I'"K4'37 , : 


1 




CAPACITBR'-FDTHRU 5000PF ►BO -207 2II0V 


204BO 


01 6(1 “2437 


ilM 60-8437 


1 




CAPACTTOM-FD'rHRI.) SIIOOPF ■►BO --‘SM 21)IIV 


2B4B(I 


016(1-2437 


' ' 1 
V- ,■ i' 

'■'■r 


.A37Cfa; ■ . " 


I»i4i)-(lt176, ' 


8 


1 


CAPACTTBR-I'DTI-IRU '3;''i(IPI- 107, 51109 M.CCIA 


72982 


666-05'3-(llA(l-3.UK 


' Ai57E:'r:’; 


'9t7l)"0t)29 


'3 


'' -'■ ' 1 


i::pRE-Bn:rEU>iNG bead 


2 B '4 8(1 


9170-01129 




A37EJH-1' 

, A37Ei7(, ■ , : 1' \ 


0(iiS6;V"'2aOl‘;K'il 


1 


6 


CONTAirr FIN(;,ER 


ai.l4B0 


04565-20063 


‘ "':v,v ''-)V 


' ' . ( 

A3VX1 ’ , ' 


iaS0"-l)F.I29 


3'' 


5 


CONNIiiCrOR- RF BMC M BCL-l-lOl.E-FR 5I)'-0IIM 


2B4QII 


’1250-0829 




A37j’a V ^ ' 


■iai','i(l~t43H 


9 


1 


CONNiRI*! 50 0 OHI'ii BMC 


2I:)4B(I 


125(1 ■1435 


• V 


A37:>;s h 


' 1SS(l-IIBi’9 


3 


’ 


. CONNECTOR-RF BMC M BGL-HDI..E-FR 50- OHM 


2lil4B() 


12S(I“0B29 




'A;r,7i’4 i <'■ 


l250-"at;l29 


3 




CONNECTOR-RF BMC H 8Gl.-HOl.E-FR 50 “OHM . 


2B4B0 


1250-0B29 




^;^A37J5 ,S,; ; 


125l)-(l8a9 , ' 


■3 




CClNNIiCTOR-RI’ BMC M BBl.-HOU-H-R 5II-0IIM 


2B4B0 


1250-0829 






V2'.','((I-0B29 


3 




CBNNECTOR-RI' BMC M 8(;i.,"H0l,„E-FR 5(l''ni-lM 


2B4O0 


125(1-0829 




’ A37I-1- 


/' ■: I .' V., 








an 4 BO 


00565-60 057 


!• • V 


//'A37LA , 


I 0B56ffl -6SiU'!i7 


7 


6 


(;;o:i:i.7pi.uTi;;R ABai;'MBi-Y 




'■ A37HP1 


0HS6ffl-20l92 


7 


1 


IIBIJBINIT-THniD CONVERTER 


aB4B0 


08565-20192' 




A37HPa 


. (IBSi65~()l)ll63 


9 


1 


BASKET-THIRD OONVEHTFR 


2B4B0 , 


(10565-001)63 




A37MP3 


()B56M-00I22 


1 


1 


COVER ■-THIRD CONVERTER 


aB4B(l 


00565-00122 


^ 










A37 M:i:BCiii:Li.ANi:i:i;)UB partb 








J . 


()36«-0042 


4 


1 


tk:rminai.-bldr ij.i(;: pi 'mii; EOR-is-BCR 


2B4B0 


036(1-0042 




' !■ 


, 0B9(I-IMI9B 


3 




■n,IBINB-FI..EX , (132-ID TFE ,016 ■WALL 


2B4B0 


()B9(I-(I(I9B 


i; '■ 


■' 1 ’ 


,2i90-(lt24 


4 


5 


UA8HER -LK INTI... T NCI, 10 , 1 95 ■ IN ■•■■■ID 


2B480 


219(1-0124 






226n-(HM)2 


2 


44 


BCRFW-MACH 4-40 ,25-IN-l,.R l'AN-HD'-Pi:)7I 


1)11111)1) 


ORDER BY DEBCRIPTION 


. ' 




h 


6 


NUT “HEX ■•■ DBI-.-CHAM 4 -40 -'HID , 062-lN ■ ■('HK 


00 110 0 


(IRDFW BY DESr.RIPTION 






' 29S(l"(i'oO,7 


4 


■ 6 


N(.rr-'IIEX-DBI.."CHAM 5/1 6-32 "TI-ID , (194-IN-THK 


1) 1)11 II 1) 


ORDER BY DEBCRIPTION 






295o-n,'((.7a 


9 


1 


'ivlU'r -1 IE X ' OBL-CHAH 1 (l-3a-THl> , 067'-IN"’THl( 


2B4B0 


295(1-0078 




■ .! ' ' 


3(ltilK;(l (122 


6 


6 


WASHER -PL MTLC 5/16 IN i 31 lil- IN-ID 


2B4B0 


■;H) 5(1 ■■■1)1122 


, .. 


A37Ar,;„. 


’ ()B56S;'>'600'14 


6 


■'( 


THIRD CONVERTER AMIH.IFtliR AB8EMBI..Y 


2B4B0 


(18565-60 (11 4 




A37A,U)’l 

A37g»C2 


l)16l>j^3B73 


V 


2 


CAPACITOR-FXD 4.7PF ►-,5PF 2IKIVDC CFR 


2B4B0 


U1 60-3873 




(U60*'t!lU7D 


k 


5 


CAPACrrOR-FXD IIIOOPF ►-20Z lOOVDC CER 


2B4B0 


(11 6(1 ■■■3078 




■ A37AtC3 


()l/;.0.'''3B79 






NOT AlilBICNFD 




(116(1 -3B79 


' ■' ■ " 


a;37ai(i;4 


7 


1 


CAPACITOR-FXD .OIUI'' ► -207 lOOVDC CER 


20 4 BO 


' ; • ' 't, . 'p 

I ' ' ' 


A37(^i(;;5 


tll(vi)'^387B 


6'. 




CAPACITOR-FXD KKIOPF ►-207 lOOVDC CFR 


2B4B(I 


016(1-3878 




A37AU:;6 


();16(l-3(37:5 


, *■ 




CAPACITOR -F'XD 4.7PF ►-,5PF 2II0VDC CIHI 


‘ aB4BII 


(1160-3873 ■ ■ 




A37A»E:1 


\',()36(l-t)j24 


■■3'' 


4 


CONNI-CTOR-BBL CBNT PIN , 1)4 •TN-BBC" B7 HND 


2B4i:i() 


036(1-1)124 


; - ■ ■ ■ 


A:37AIL1 


9iiui-o'34f.) 


0. 


1 


' INDUCTOR RF -;CH'- Ml , D 50NH 207 , 105DX , P.AI G 


20 4 BO 


91(1(1-0346 




A37AiMPl i 


K 21) (»,•■■ in 72 


4 


1 


XNBI.II.ATflR-X8TR (>AP-(?,L 


2B4B0 


)2u 11-01 72 




' A'37AIU1 


H«B6-421B' 


7 


! r 1 


TC21 IN TO-72 PKG 


2B400 


5086-4218 




A37AIW;i! 


jo.aa- (III 11,7 , 


7 


■ , 2 


TRANBIBTOR PNP 2N3251 BI TO-IB PD“'36llhU 


04713 


2N3251 




A37A1R1 ; , 


n69B-3449 


6 


1 


REBISTOR 2B,7I( 17 ,125W 1- TC«»(I^ -1 0 0 


24546 


C4 "l/B -T(l ■•2,872-F 


i- . ' • 


. A37A1R;; 


II69B-31ML 


B 


1 


RFBIBTDR 31,6l< 17 ,125W F T(;''•■()■►-l 11 0 


24546 


C4" l/a-TII -3162 • F 




A37A1R'3 


(1757-11442 


9 


1 


RESISTOR lOK 17 .125W F T(:'.»(l ►-! 0(1 


24546 


C4-1/8-T0- 1 002-F 




A37A1R4 . 


I)757"I)41B , 


9 


1 


RFBIBTCIR 619 17 ,125W F TO’ (l■►-l 1) 0 


24546 


C4' 1/8-T0-619R'F 




A37A1R5 


h787~0 420, 


3 


1 


RESISTOR 750 L7, , 125U F T(:;«(l■^~l,(l 0 


24546 


C4-l/a-T0-7Pj( • F 


,1 ' 


A37AtTPl 


■1251- (16 


0 


6 


CONNECTOR-BBL CONT PIN 1 . 14-MM-BBC-BI, BO 


284BI) 


125 1- 06 (10 


; 1 '' ' 


A37Af! 


OBra65-6l)'Ot3 


5 


1 


THIRD CONVERTER MIXC-R ABHEMBLY 


2(J480 


08565-60013 




A37A2C1 


()16I)-'.JB9II 


2 


1 


CAPACrrpR-FXD 6BPF ►-1 1)7. 1 OOVDC: CER 


204811 


016l)-309 0 


A37AKCRt V. 


1901-1085 


fi 


a 


DIBDE'-SM BIG SCHOTTKY 


2B4Bfl 


1901-1085 


' '■ 'i' 


A37A2CH2 


19II1-10B5 






DIODE-BH BIG BI^HOTTKY, 


2B4B0 


1901-1085 




A37A2E1 


(I'36j0-0124 / 


3 




CONNECTBR -BGL CONT PIN , 04-IN-BBC-8’/, RND 


2B4B0 


0360-0124 




A37A2E2 


036(1-0124 


3 




CBNNECTOR-BQU, CONT PIN, , 114- TN-BBC-B7 RND 


■2B4BI) 


(I36l)“0124 




' 

A'37A2Lt 


9100-2259 


B 


1 


INDUCTOR RF'-GH'-MLD l,5l.iH 107 ,105DX,26LG 


20401) 


9100-2259 




, A37AaL.a 


9100-2255 , 


4 


1 


INDUOTDR RF-CH-MI. D 470NH 107 , 1 (I5DX ,26I..,G 


aB4BI) 


9100-2255 




, A37A2L3 


9100-2251 


(I 




INDUCTOR RF-CH-MI.D a20NH 107 , 1 05DX . 26LG 


■2B4B0 


9100-2251 


• 


A37A3 


(IB56,5-601B6 


. 3 . 


'1 


THIRD CONVERTER BBCIU ATOR ASSEMBLY 


2R4B0 


■08565-60 186 ' 



See introduction to this section for ordering information 
’•'Indicates factory selected value 



6-87 










Table 6-3. Replaceable Parts 



F!ef9rence 

Diii^igriation 


HPPbrt 

Number 


A37A3C1 


0160-3456 


A37A'aca 


0160-3456 


A*37A'3C3 


O1(!.O“3078 


AS7A3C4 


0160-3875 ' 


A37A3C5 


0160“45i;<t 


A37A3C6 


0160-3456 


A'37A3C7 • 


0160-3078 


A37A3C0 


01 60 "3456 


A37A3C9 


0160-3878 ' 


A37A3C10 


0160-3456 


A37A:,1C11 


0160-3456 


A37A3C12 


0160-3876 


A37A3C1 3 ' 1 


■Oil 6 0-2265 


A37A3C14 


0UH;-2249 


A37A3G15 


0160-3456 ■ 


A37A3CI6 


0160-3456 


A37A3C17 


0160-2055 


A'37A3C1\0 


0160-3456 


A37A3C1'? 


0160-3456 , 


A37A3C2V 


0160-3456 


A37A3C21 


(1160-2,055 


A37A3C'22'i 


0160-3456 


A'37A3C23 , 


0160-3456 


A37A3C24 , 


0160-2263 


A37A3C25 ’, 


0160J-2263 , 


A37A3C26 , 


Oli.0-2266 


A'37A3C2,7 


0160-2264 


A37A3CR1 'i 


1901-0639 


A37A3CR2 , 


1901-0639 


A37A3CR3 


1901-0639 


A'37A3CR4 


1901- 05,39 


A37A3CR5 i 


1901-0539 


A37A3E1 ' 


0360,-0124 


A37A3L1 


9140-0150 


A37A3L.2 


9100-2247 


A'37A3L3 


91 4(1 '01 58 


A37A3L4 


08565 "BOO 01 


A37A3L5 


9140-0150 


A37A3L6 


9140-0144 


A37A3L7 


9140-0150 


A’37A3U8 


9100-2.251 


A37A3L9 


9140-0144 


A37A3L10 


9140-0.144 


A37A3L11 


9100-2247 


A37A3L.12 , 


9100-2247 


A37A3MP1 


1200-0173 


A'37A3M1 


1054-0345 


A37A3U2 


1854-0345 


A37A3Q3 


1854-0247 


A37A304 


1853-0007 


A37A3R1 


0690-3,150. 


A37A3R2 


1)690-0083 


A'37A3R3 


0757-,t094 


A37A3R4 


' 0757-0280 


A37A3R3 


0690-3153 


A37A3R6 


0690-3154 


A37A3R7 


0690-3444 


A37A3RB 


0690-3447 


A37A3R9 


0698-'3447 


, A37A3R10 


0698-3438 


,A37a'3R11 


0757-1094 


A37A3R12 


0698-3429 


A'37A3R13 


0757-0458 


A37A3R14 


0757-0458 


’A’37A3R15 


0V57-045B . 


A37A3R16 


0757-0279 


A37A3R17 


0757 ’0279 


A37A3R10 


0757-0279 


A'37A3R19 


0757-0401 


A37A3R20 


0690-3433 ^ 


A37A3R21 


0757 0276 


A37A3R22 


!)?57 0401 


A'37A3R2'3 


0690-3444 


■A37A3R24 


0690-0004 


A37A3R2l”q 


, O690'73444 



Qty 



Description 



CARAcnoR'Fxn ikvdc ctR 

CAPACITOR-FXD KHltlPF iKyDt: CER 

CAPACiTDR-FXI) t (1 0 OP F tOOVlX:; CER 

CAPACITIIR-FXO SaPF 2lMiy»C CER fl'H-30 

CAPACnOR"FXI> ISPF t-S/d 2;0 0yi>C: CE.R 0+-.M) 

CAPACITOR-FXD 1 00i()PF , IKyiX' CER 

.capai::j:‘t,or-fxi) ioo(;pf iooudc: cer 

l,:APAr.ITOR"FXD lOOilPF tKVDC C’.ER 

'•(:,APAi;:;tTi:)R~FXi> innopF >■•«()';(: loovwc r.Ett 
CAPACITOR-Fxp tOOOPF IKypC i.'.l:;R 

i:;APAr.::r,TnR“FXi) lon-VF i'kvdc nii.R 

nAPAcrroR-FXR 47 Pf +-', h \% aoitypc cer 

CAPAirrrOR -FXD '22PF HOOyDK CER 0^ -30 

CAPACITOR-FXP 4.7PF P.HPF SltOWC CER 
CAPACITOR-FXP lOOIIPF +-I0X IKyPC CER 

CAPACITOR-FXP lOIIOPF +-10X IKVPC CER 
, CAPACITOR-FXP ,0U)F HitO-aOX lOOWPC CFH 
CAP.XriTOR-FXP lOOOPF ■♦■■■"tOX IKyPC CER 
CAPACITOR-FXP UlOOPF w-tOX tXyPC CER 
CAPACITOR-FXP tOOOPF »--10X tKPPC CER 

CAPACliOR-FXP ,imJF >00-20X KIOPPC CER' 

XAPAcrroR-Fxp mooPF ■»~tox iKypc cer 

CAPACITOR-FXD IIIOOPF t OX IKVPC CER 

CAPACITOR-FXP lOPF '*-rJX HOOUPC CER 0-t 30 

CAPACITOR -FXP lOPF ■>™5X 50 0PPC CER 0 »-30 

CAPACTTOR-FXP 24PF »-SX FIOOPPC 'CER 0+-30 
CAPACITOR-FXP 20PF k-SX 500, VPC CER 0*'-30 

PIOPE-PIN 

PIOPE-PIN 

PIOPE-PIN 

PIODE-OM 8K;; 8CHOTTKY 
PIOPE-BM air. BCHOTTKY ' 

C0NNECT0R~3GI., CONT PIN , OA;-IN -B8C-a'/. RNP 

INDUCTOR RF-CH-MI..D UIH tOX ,10SPX,2M..R 
INPUCTDR RF-CH-HU) lOONH iOX ,T 05PX ■ a<SI.„U 
INDUCTOR RF-CN-MI .D lUH 1 OX’ . 1 05DX , 261., C 
COIL-iriO NH 

INDUCTOR RF-CH-MLP HIH tOX , 1 05PX , 26I..C 

INPliCTOR RF-CH-MLP 4.7UH lOX , t OfiPX , ;.'.'6l.r. 
INDUCTOR HF-CH-MI.P UIH lOX . 1 05PX , 26l.i;; 
INDUCTOR RF-CH-MLP 220NH MIX ,1 015PX , 26LC 
INDUCTOR RF-CH-MLP’ I OX i I 05PX , 26I..G 

INDUCTOR R,F-CH-MLP 4,7UH lOX .t05PX.26LC 

INDUCTOR RF-CH-'MI.P lOONH lOX . I OSPX . 26I..I:; 
INDUCTOR RF-CH-MLP lOONH lOX .105PX,26Lt; 

INtsULATOR-XBTR DAP- CL- 

TRANaiaroR npn phsix'? ar rn-'^E pp«2oomn 

TRANBTBTOR NPN 2N5179 !:il TO-72 PP'^IOOMW 
TWANBI8T0R NPN BI TO-39 PP«»1W, F I '“HO 0MH7. 
TRANBIBTOR PNP 2N3251 BI Tq-IB PP«360MU 

RElViarnR 2,37l< tx ,125U F Tt>0»-lfl0 
RE:ai8l'0R 1.96K IX .125W F IC“0>-100 
REBiarOR 1.47K IX ,12KW F TC'UI^-l 00 

REBIBTOR IK IX . 125W F TC'-IH UlO 

REBIBTOR 3,03K IX ,125W F TOOL-100 

REBIBTOR 4.22K IX 125W F Il>0»-“lil0 
RE8IBTOR 316 IX .12BW F TC™0+-100 
REBIBTOR 422 IX ,12KW F TC'UH-100 
REBIBTOR 422 IX ,12GW F TC'"Ot-10fl 
REB.IBTOR 147 IX ,125W’F TI>TH-100 

REBIBTOR 1,47K IX ,12WW F TC»0>-t00 
REBIBTOR 19.6 IX ,12SW F TC»'0'»-100 
REBIBTOR 51 , IK IX ,123W F TOU+ rlOO 
r'BIBTOR 51 . IK IX , ’125W F Tf>'0'*-'10 0 
■REBIBTOR 51 , U( IX ,12»W F TO0+-100 



REBIBTOR 
REBIBTOR 
REBIBTOR 
) REBIBTOR 
REBIBTOR 
, ■ ' , 1. 

REBIBTOR 

REBIBTOR 

REBIBTOR 

REBIBTOR 

REBIBTOR 



.3.'16I< IX .125U F TC">0>-100 

3,16K IX ,125U F TO0+-100 

;j, 16K ’lx ,125W F Tt>0*-100 

KlO IX ,1,2'.5W F TD«0t-lO0 , 

20,7 IX, .125W F TC"'0'»-tOO 

61,9 IX ,125U F TC»U'*-100 
lOl) IX ,125W F TC»0'*-100 
316 IX, .12SM.F" TC'«0>-tfl0 
2.15K IX .'»2r*U F TC“0'*“100 
316 IX .taaw F TCi«fl>-100 



Mfr 

Code 



20480’ 

20480 

2B400 

20400 

20400. 

28400 

28400 

28400 

2B480 

28400 

20400' 

28400 

28400 

20480 

29400 

.28-400 

20400 

204iilO 

20400 

20480 

20400 

20400 

28400 

28400 

20400 

28400 

2B4B0 

20400 

20480 

20400 

20400 

20400 

28480 

284B0 

20480 

88480 

20480 

28480 

28480 
OUn'BO 
2848 «: 
2B4B0 
28480 

28480 

28480 



04713 

0-4713 

28480 

04713 

24346 
24546 , 
24346 
24346 
24346 

24346 

2,4346 

24346 

24346 

24346 

24346 

038i'IO 




24346 

24546 

24346 

24546 

24346 



Mfr Part Number 



0160-3456 

0160-3456 

0160-3078 

0160-3875 

0160-4516 

0160-3456 
0160-3870 
01 60 --3456 
0160-3070 
0160-3456 

0160-3456 
0160 ■3876 ■ 

0160-2265 

0160-2249 

0160-3456 

0160-3456 

0160-2055 

0160-3456 

0160-3456 

''160-3456 

0160-2053 
0160-3456 
0160-3456 ■ 

0'J60“2263 

0160-2263 

0160-2266 . 

0160-2264 

5002-3080 
5082-3000 
3002-3000 
1901 "0339 
1901-0339 

0360-0124 

9140-0150 

9100-2247’ 

9140-0130 

00365-80001 

,7140>"0150 

9140-0144 
9140-0150 
9100-2231 
9140 -0144 
9140-0144 

9100-2247 

9100-2247 

1200-0173 

2N3179 
2N5'179 
103 4"02,47 
2N3231 

C4-17B-T0-2371-F 
C4-1/8-T0-196', F 
C4-1/0-TO-1471 -F 
f.;4 "178-T0-1001 "F . 
C4-1/0-TO-3831-F 

C4-1/M-T0-4221 F 
C4-1/0"^TO-316R-F 
C4-1/0-TO-422R 'F 
C4-i/0-Tn-4aaR-F 
C4-1/B-T0-147R-F 

C4-V70-TO-14'n-F 

PME55“1/R-’HL-19R6-F 

C4-17B-T0-3H2-F 

C4-1/8-T0-5112-F 

C4-170-TO-3112-F 

C4-'»>a~T0-3161"F 
C4 ■■1’78-T0 '-3161-F 
04"1/'8-T0-3161 -F 
C4'“t7fl-T0-101~F 
PME55-178-T0-2PR7-F 

C4''170-TO-6192-F 
C4-1/0-TD -UI1- F 
C4-178-T0-.3I6R-F 
C4'"1/0-TO-2151'VF 
C4-1/0-TO-316R-F 
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See introduction to this section for ordering information 
•K Indicates factory selected value 









table 6-3. Replaceable; Parts 



HeterenGe 

Designation 



A;i;7A3R26 

A37A3H27 

A:57A3R2r;t 

yi;i!7A:3TP) 

A;'(7Ar5TPa 

A37A3tp:V 

A;K7A3TP4 

A37A3TP5 

A37A;JU1 

A37A:5Y1 

A;'57A3Ya 

A37A3Y:|I 



HP Part 
Number 



0757 -naBO 

ail)«~1799 

0fc9B~'4n37 

latsi - 060 « 
12K 1-0600 
iawi -060,0. 

12 B 1-0600 

t(i)5B-0004 

041 0-1023 
0410-1024 
0410-1025 




Description 



RESX.8T011 IK U , 125U F TC«o J-100 • 
HESTBrOR-THMH SOO 107. WU B'fWE-AI>,T ;20"TRN 
RESISTOR 46.4 17, ,12514 F TIX)>-1 00; ! 

t;ONNEr,TOR SONT pin l ,14" iIIm-BRC-SZ so 

CONNECTOR “8(31.. CONT PIN 1 , 1 4' -hM-BSC-OS/ SO 
CONNECTOR - 8 ( 31 . CONT PIN 1 . 1 4’ ■ lM-B8t;-!ii2 80 



CONNECTOR -SOL CONT PI^ 1 , 1 4r|ih™EiaC -S; SO 
CONNECTOR-SOL CONT PIN 1.14 MM-BRC- 82 SO 

TRANSISTOR ARRAY 12-PlN MOT TO-101 

; I . ' 

CRYSTAL-flUAHTZ 99,333 IIH'i; ; 
CRYSTAL-iWARTZ 1110,000 Ml / | 
CRYSTAL-OUPiRTZ 10 0,667 MHZ 



Mfr 

Code 



24546 

02661) 

24546 

:;ii)4El0 
21-1400 
2040 0 
2B4S0 
2B4B0 

111920 

20400 

2O480 

20400 



Mfr Part Number 



C4-l/0-TO-tOlll-F 

3BKIP-501 

I::4-1/8-T0-46R4-E 

1251-0600 
1251-0600 , 

1 25 1-0600 
1251-0600 
1251-0600 , 

(:A3049 

. • ■ \ I 

0410-:1023 
(1410-1024 
0410-1 1)25 



NOT |S.B81GNEI) 



NOT ABSIRNED 



aee iptroaucuon lo mis secwon v 
♦Indicates factory selected value 
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Reference 

Designation 



HP Part c 
Number d 



Table 6<3. Replaceable Parts 



Description 



Mfr 

Code 



Mfr Part Number 



A40I1H 

A4I)MF'K 

A40MP3 

A 4 nMP 4 

A411MP5 



A40A1 

A4nAin 

A40Aii:a 

A4(IA1C3 

A4DA1C4 

A4nAicri 

A40A1C6. 

A4IIA1C7 

A40AU:a 

AAOAICV 

A40AKM0 

A40A1C11 
, A40Ali:i;;.l 
• A 4 nAUM 3 
A40A1C14 
A4llA'lClt5 

A4«Altn6 

A4(IAlC'.nr 

A40AIC,Ra 

A4l)Air,R3"' 

A40AlKrni:l 

A40A1CR19 

a40aicr::.((i 

A4IIA1.T1 

A40AlMr' 1 
A4 (I A IMP a 
A40AIMP;)1 
A4 II A IMP 4 
A 4 UA 11 MPM 

,A 4 nAlMPF) 

A4UA1MP7 

A4(IA1MP8 

( <MIA 1 U 1 

A40A1R1 

A40AIR;.! 

A4IIA1R3 

A40AIR4 

A411A1RS 

A4IIAIR6 

A40AlVRIi 

A40AIXAI 

A4llA»XA!i!, 



A40A2 

A40Al’C'l 
: A 4 IIAaCK 
A4UAai:,3 
A 4 (IAaC 4 
A40A2CS 

a4(ia;:>c'.6 
A40AKC7 
. A 4 ()Aac;» 
A40A2C9 
A40A2f,;j'll 



lltlSf>9~<a)()2l) B 

()B569'“U0fl IB B 
(IB5iit9'' 11011113 1 

a-ian-imoa 6 

0-0194; 

036 O '" 0269 ^ 



2190-000B 
a360“0l)29 
:;' 360 "" 0 ri '3 
2360-0333 ■, 

0B569 "•600:'(4 

0160 -' 4 a 56 
0 160-4256 
0160 - 4 Ha 6 
0160-4256 
0160-4256 

0I60-K05H ■ 

01B(l'-a736' 

0160-2055 

01BO-:.'.'73B 

oi 6 P“;?. 05 a 

0in0-:i!73B 
0160-2055 ' 

imi0-27'3B 
0160-2055 
0UI0-:.''737 

0180-0197 

i901"0935 
191)1 "'0935 ■ 

1901-0662 

1901-0935 

1901 '0935 

1251 -“4739 

0360-'035'3 

0360-0353 

0360- 0353 
0360'-ll353 ' 
0361 "0004 

0361"- 0 0 04 
0361 '0 004 , 

0361 - 0004 

lBi';l4-0261 

0757- 02B0" 
0757-0279 
0757-0279, ; 
0757'"'0279 
0757-0B33 

0757''-0401 

190 2 - 01 97 






1251-2035 



21 '>0-0 (111 B 

26 B 0 'v 0099 1 

0B569-60043 5 

01 BO -01 16 1 

01 BO-2 141 6 

01 BO -1,746 
0tli)l)-174'6 
111 BO -2182, 



()1d0-016B 
01 BO -0291, 
0160-42(14 
01 60-3670 
0160'"'3456 



m 




POUli:R:'BUPPI-Y A!i)!3EM»LY 

(;;iiA8i;n:B-PBur£R 8 MI'pi.,y 
BRACK E.T-'POWEB' CAP 

Nl.)T-Hli.,X '-I)OL-r.HAM 6-32"THI) . t (19-IN-THK 
8CRP,U""MAf;H 6-32 , 3 1 2~ IN' I. R 10 0 i>f;:i'i; 
TERMINAI'-BI-DR UIB, LK-MTC F0R-i0-8CR 

A40 MIBREU ANEBUB ,PART!';i ' ' 

WASHER -U EXT T NO . , 6 , 141 '-XN-'I1> 
BORPW-MAOH 6-32 1 :375-I!'f-l,i;; RI)'"H1>'' Bl.T 
SCBEW-MACH 6-32 ' .23-IH<C P6N-HO " P(,)7,i: 
8i",in'.w-MA(::ii 6-32 .bS'-'IN'-I.ii 100 i>r,oi - 

RECni-IER ASSEMBLY 

CAPAc::i: ri:m-F,xp ,(I47 mf •»-20X’20owbc cer 
CAPACXTOR-'FXB' ,047111'' t- "20Z SOOVDC. C'FR 

CAPAOnCm-FXI) ,II47I,)F ■►'"2IIZ 2(lll'J0r. CFR 

CAPACrrOR-FXl) ,II47UF 20Z 200901',: OER 

CAPACTTDR-'FXO ,'I47I,)F 'l-BOZ 20090C EER 

OAPAIUTGR -EXD ,0UIF h;i((' '20% t0«9OI^'BI::R 
CAPACITOR 'FX'1> . OlSF+75-1 OZ , 15901:: Al., 

CAP Ac: i: rBR'-E xo , o i uf *'B 0 '-2 0 ‘X, 1 II 0 9i)i; ' ci'; r 
(;:apao:iT(:ir -fxo 5biiiiuF'»'75-'1 oz’ 4ii90c; ai,„ 

CAP a(;;:i:ti;iR'-fxo , ii i iii’ ♦uo-aiiz \i « owoc cer 

CAPACITOR-FXD. 5R0(H’lF+75-l OX 4II90C AL ,. 
CAPACXTfiR-FXB .OIUE H10-20Z 1IIII90C CER 
CAPAi::;i, lOR-FX.O 5f:llll!l,IF'*-75" lOZ 4II90C AL 
(:',APAC.r,T(:iR-i-xo .iiuii'" 'H:III'-2 oz i(io90(:; cer 
CAPA i::.TTOR "FXO, 280IIIIF'*'75- 1 l|Z 7590C AL 

CAf'ACTTOR''FXO 1'E:1UI' + '-1(IZ 2IIVDC TA 

DI00E-8CH0TTKY 

o'i;(:ioE-B(:;Horri(Y 

OKIOE -PWR RIECT 111119 6A 
DIOOE'-SCHOTTKY ■ 

OICIOE'-BCHirrTKY 

CONNECTOR 17-PIN M POBT TiFE' 

BRACK E'r "Bn AMR . 406-LG X, „ 343 "Ll,V , 3 1 2- WO 
BRACK I' L' R ' ANR .4II6''I.,R X i .M3 "LR ,.312' WO 
BRACKET -RfANC ,4ll(;r'U; X , :S43-l C‘ 31 2 "'WO 
BRACKET' RTANR ,4116- 1, R X , 34;T"I.,G , 31:M*10 
R;19ET -BEM1TUB 0911 ,146 0,I:A ,1BBI„R 

R:f9i:"i''"BEM:i; RIB, 0'.01 ,146 Ol'A •, IBBLR 
RI9Ef -SEMI TUB 09H .146 OTA .llilBLC 
R:I9P l'BFM,nilB l'l',.T| ,146 OIA .IBOLR 

THYR,1;BT0R -9CR T0""2:,M1AB 9RRM"1I10 

RES.1 BTOR IK IZ ,125W F rC;» IH 100 

RESISTOR 3ii6l< IX ,125W F TC-O-t-100 
RESISTOR 3,I6K iX .125W F TC-IR-100 
REBI'BTBR 3.16K IZ , 1 25U E TOO - 1 II (1 
, Rr:B:i:BTOR 5,lll< ,1Z ,5W E riFRI>'-lllO 

REB'IBTOR lOO.lZ ,125U E TC^RI* Kill 

0'I00E-7NR 1:12,59 5X 00-15 I'O^IW TC«+.1IB2X 

NOT A88,R.1MED 

, CONNECTOR- PR r'DRI:, IS-CONT/ROU 2-R0Wr:l 

A40A1 MISCELLANEOUS PARTS . \ 

WABHER-I,,K :i:Nn, T NO. 10 , 195-;i:hl-IO \ 
BCREW-B'IACH Ml -33 , 375-:(N'-LR PAN-HO-PIV7X 

RERUl.ATflR ASSEMBLY , 

CAPACITOR-FXO 6 , BIlF i-l OZ 3590C ',TA 
CAPACITOR""FXI) 3 . 3I.IF'*"-1 IIZ 509OC; TA 
. CAPACITOR "“FXO 15UF'*-tOZ 209DC TA 
CAPACITOR-FXO IfMlF'*- '1 IIZ 2090i:; TA 
CAPACITOR -FXO 10I,IF'*"-1 OX 51I90C TA , 

CAPACrrOR-'FXO ,U)F '»-'lllX 21)09OC POl YE 
CAPACI'tBR-FXO lUF'i-tnZ 3590C TA 
CAPACITOR'-EXO ,(I33I.IF 't-lOX 50090C I'ER 
CAPACITCm-FXO .UIF 'K-20X 2I109DC CER 
CAPACITOR'-FXO KIOUPF -l-lOX 1K90C: CER 



£>8480 . 08t;i69''60 020 

2B4B0 (18369-00018 

;;,>B48(I 0B569--00003 

2B4BII , 24:.'' II -Oil 02 

(100(111 OROER, BY OEBCRIPTIBN 

2B4BII I 0360'-0269 



2B4BII 2190 -Oil OB 

1)0000 ORDER BY DFiOCRlP T: i;ON 

I) (1 0 (III ORDER BY OESCR IPTION 

2I;)4B() 2360" 1)333 

2B400 ' (IB369 ''6()034, 

16546 CW30 B 473M. 

16546 CW3I) B 473M 

16546 : , CU30 B 4': 3M 

16'546 ' CU3I) B 473M 

16546 CU30 B 473M 

,2040(1 ,1-111 60 -21155 

'28480 ' 01 BO-2736 

,:.04BII lil6ll-2ll55 

2B4BII 0:iB0~273lil 

2B4BII' H'l60',"20,5'5 

2B4B0 , ■ (MO0-;iF>3o’ 

:,?040ll I (It6(l-2E,S5 
20400 (lli)()-273B 

::, ',04011 oi60-2n'55 

;,'i;.4B0 111 BO-27'37 

56209 15II0225X9020A2 

;,:4i..ili)() ,;| 901 '''■0933 

21,140(1 1901 -0935 

04713 MM 751 

■28480 1901-1)935' 

2040(1' 1901-0935 

20400 K^'5 1-4739 

2040(1 0360'-0353 , 

2041:1(1 0360-0353 

2040(1 I1360'".i353 , 

2 8480 ()360-(l353 

(10 000 OROFR BY OEBCRIPTTIIN 

1)1)1)111) OROER BY, OF I'iCR IPTION 

OIIOIM) OROFR BY OEBCRIPTION 

oiioiio (:;iROER by debcript'ion 

20401) ,1004-0261 

24546 C4"'1/0:'TII-1(I01'“'F 

24546 C4-l/0'’''r(l-3161'"l- ' 

24546' C4"1/0'-TO-3161 -F 

24546 C4""1/0'-TO-3161"'F 

20400 ^()757-l)l':)33 

24546 C4,"t70'"T(l"l('ll -F 

;,''H41:II) 1902'" 0197 ' 



20400 1251'"2(I35 



20400 2190-01)11 

000(10 OROER BY Ol'OCirilPTION 

28480 l)0569"'60043 

562B9 1500685X90351Ei::' 

56209 1500335X905002 

56;:',(;I9 1500156X902(102 

5621:)'; 150D156X9020B2 

'36209 151101 06X9050R2 

,2041)0 (It 60 -I) 168 

S62B9 1'5(101(1'5X9(I35A2 

;V1642 ■3I)0-50()'-X7R'-333I( 

2B40II 016«'"3670 

204(';l(l 0160-3456 



6-90 



See introduction to this section for ordering information 
'♦Indicates factory selected value 























Reference 

Designation 



HP Part c 
Number d 



S Qty 



Table 6-3. Replaceable Parts 



Description 



Mfr 

Code 



Mfr Part Number 



MiiAsa? 
A.ioftacitit 
A40A2C19 , 

A.<»0Aac:2(> 

A40'A3C2r'- 

AAOAsea;,* 

AAllAECRIl 

AAOAaCRK 

aaoascr;’* 

A4()A2CR4 ■ 
AAllAaClRW 

A-A()AE':,n') . 

AADASCR? 

AAOAECRB 

AAilAECRV 

A4UA2CRI;(I 

A40A2CR;U 
A4()A2i:Ria 
A40A1ICR13 
AAOAPXRtA ' 
AADASCR 15 

A4l)Af!CRlA 

AAnAaciriy 

A40ASi;;Rllil 

.''AAnAanRt'? 

A4IIA2CH20 

A4(ia2C!r;:.', 1 
■A40A2CR22 
A40A2QR2,5 
A40A2CR24 
A40AacR:;,i5 

A4(lAaCR2A 

A4(IA2CRi;;7 

A4IIA2C;R2iil, 

a4I)A2Cr:;.'9 

A4(IA2r,R5() 

A4t)A2r,RSl 

A4l)Aac;R'<32 

A40A2I:R53 

A40A2CR34 

A4UA2CR35 

A4(IA2CR3a 
A4(IA2I:H37 
A4()A2C«3f:i . 
A40A2i:;R39 
A4(IA2CR4II 

A40A2OR41 

A4()A2i:.R4:2 

A40A2CR43 

A4(IA2(r;R44 

A40A2riai 
A4tlA|-'D82 
A40A2D33 • 

A4(IA:'"M;)4 

' A40A 95 

, 1 . 

A4l)A2I)l':iA 
A4UA2DQ7 ' 
A4liA2»8H 
, A40A2D89 

A4(IA2F'li 
A40A2F2 / ' 

A4IIA2F3 . 
A40A'2F4 , ' 
A4l)A2FtV ' 

■I' ' 

A40A2F6’': , 

A40A2F7 ' 

A40A2.T1 

A40A2.T2 



II tea- ( 1 229 
OIBO~174A 
II18II-1746 
UtBO-OltA 

inA0"-2ll55 
o'! (ii 11-4256 
' in B II'- 01 97 
II 1611 --2055 
lll60'-3456' 

II 16 II -A a II 4 
II 1 811-1026 



1901-1111511 
190 1-11 734 



19 ( 11-110511 
1901-0 0511 

19111-0734 



1901-0(150 

19(11-11(150 

1901 -0734 



19(11-005(1 

1901-011511 

1901-0743 



1901 -11050 
1901-005(1 
190'l-005(i; 
1901 “0743 
19 01 '"(17,43 

1'9(I6-0(I94 
1901 ■•■0050 
19O1-O05O 

1901-0734 ' 



1901 “0050 
1901-11734 



1901-11050 
1901-0734 
19 111 -'(III 50 

1901-07'^;? 
ivO 1 - 00511 ' 

' 19116-0094 

i99(l'M)71l9' 
1990-0718 
1990-0718 
1990'^ (171 8 
1990-0486 

1990-0718 

1990-0718 

19911-0718 

1990-0718 

'211 0-0003 
' 2110-0001 
211 (I •■'0043 
2110-0043 
211(l-00;43, 

ailOrOlioV 

aiio-0004 

1251-4187 

1251-4740 



CAPAaM;iR -F|(l) 33UF'F-1II7, 1 II'/1)8 TA . 
|■:APAC.r,T()R’-•F)(n ,15llF't-10% 209OC TA , 
CAPAriT'mR-'FXl) 15l.iF'*-l(IX 2(i91H; TA 
CAPA1.UTI1R-FXI) 6,(iH.IF't--lli,% 3591)(i TA 
UAPACrrCIR-FXI) 5l|i0pF+75-l OX 75908 Al„ 

CAl’AIVtTnR-PXD ' . OlUF Xiin-ilMIT, 10(1901:, CER 
8APAi;!:nnR-F xi) , 049111 ' •‘•••2o)i:' aoiivm: r.i:R' : 

CAPACITOR-FXD 2 , at,IF't-,l OIC, ’20VDC TA . '■ 

CAPACrrCIR 'FXO ,011, IF ■t'8ll-’2(l% 100908 CFR 

cAPAirrrDR-FXD kiiiopf +'-io% 11(908 i::fr 

CAPAiri'uiR-.'Fxo ,ii33i.iF ■* :Tir/i; 5(i(')9or,: ri:w , 
CAPAarClR-FXD in0UF+50-t0% 2509O(:; AL 

NUT ABftlCNFO : 

»'I’0»F>9MnCHTNB 809 2(I(IMA 2NB DlV-35'- 
■'NUT 'AB31.8NF: 0 

OniDi:,“PWR RECT iNSBia 3119 lA 
NO'( ABIillONFO 

DIi:iOE“8UlT(:',H.lNB 809 2(I(IHA 2NB OB-35 
OKIOE -BUITCHINi;: I•III9 2IIHMA 2N!:1 0(;i-35 
NOT ASSKilNEO, 

O'l ;IOF'’ POlli RECT 1 N5H1 B '■ 309 1 A 
NOT ASSIBNIiO , 

o'i(:n>i'£-3un(:Hi,N(:‘ bo9 2ooma 2no oB- 35 
OlOOE'-BWrrCHlNU UII9 20084,21.18 0B'-^'35 , 
NOT AHinOltxEO 

O'lOOF'-PWR RFCT 1N581B 3119 lA 
NOT AlilSlUNFO ,/ 

i>;tooF,-8i4:tr(:;Hi.N(,; bo9 200ma 2ns ob- 35, ■ 
o:i;noF.'-8u:nT:,H.rN8 bik* 2(i(iha'2no oci-35 
NOI A88IBNED , 

OICIOE'-'PUR REOr (N,4(I(I4 4009 lA OU-41 
NOT ABSIBNFO 

OKIOE"T5U'rri:,HlN(5 B09 2110MA 2NS OB-35 
OHioF -BwrrcuiNc; (■:ui9 21111 HA 2Nii: oci -35 
OIODE -OW'ITCHINU (;ill9 2IK1MA 2N8 OB-35 
Oti:iOE-n-!WR HEOT lN4i(ll4 '40(19 lA OCI-41 
, OlBOI'v-PWR RECT 1N4(I(14 4(109 lA DU'-41 

OIOOE-FW liROU 40(19, 1 ,5A 
0 ;r,O 0 E- 8 U;(.T(:i-FINC:i B09 2(KIMA 2I'I0 on-, 35 
oHiori;' EiurrculNc.; bii9 2ooha 2N8,t>'i:i-'.j5 
NOT ABBIKNED 

DKIOE-PWR RE:i;:T INSBUI 309, 1A 
NUT as8,i:rne:o 

OKlOE-BWrrCH'JNC (illiu 20lll'IA 2NB OCl-35 
NOT ABBIBNISD 

OniOF 'PI^IH RECT 1N5H1B 309 lA 
NUT A88TCNE0 

OniOE-BWrrCHTNC (0119 2(I0NA 2N8 0(:i-;55 
NOT A881I5NED 

0;mi)E-PWR RECT 1N5818 "MI9 lA 
NOT ABBIGNEO 

OlBOE'lOUrrCHlNU 009 21lll,MA 2K8 0Ch35 
NOT ABBIBNI"!!) 

OtnOE-PWR RECT 1N4(I(I4 4009 lA. 0(1-41 

0. ti:ioE-8urri:ii:iNi5 bo9 booma bne; m:i~35 
0;tU0E-FI4 BROC 40 09 1,5A 

1. E.0-9i:8lBU;, (.lUM-lNT'^lliCD ir>>2(IMA-MAX 
LF0-9:[BIBl..E I.,UM-INT«1HC0 IT>'2(iHA- hAX 
I..EO ■■9 .1,81 BI.E I.UM - 1MT» 1 HCO 1 F'|»2ll MA-MAX 
LE0"9 :i:B 1BIE l„UM-lNT'f"lMi::» TFw 20I4A-MAX 
l.E0-918XEll.,E UIM-INT'J'IMBO ll';H2(lMA-liAX 



i.E:o-9:i:8:tBlE liim-int 

1.. E:0-9I3IBI.E,U,IM“1N,T 
LK:0"9:rFi:tRi„Ei L,i.iM-;tN:r 

1., EO ■9iaT)£'I..E l...l,ll4"-lN'r 

,F'.(IBE: 3A 25(19 NTO: ') ; 
FUBE lA 2509 N'l'O 1 , 
,FUBE 1,5A 2509 NTp ' 
FClBE 1,5A 2509 NTO 
FUBE 1 ,,5,A 250V NTO 

FUBE ,2'f!iA'''0O9;'w 
FI.IBE ,25A:;'25i!P .NTS>t 



f'.'lMCIli '■I'E'i'lB'OMA-MAX 
■•»1HC0 Tl''“2(1MA,“liAX 
lalMCO :(F--«20MA''mAX 

»iHco ■■'ir'"'B;0H(V"hAx 

B5X, . 25,'' 111. 

25X,25 ill,, ;/■:.' 

1, 25X, 25411 
1 ,25X,25''Ul;7 
1 , 25X , 25 1.(1; 

.V,25X,25'tl 
;1 ;25X , 25,1.11 



CONNECTOR 9-PlN M P08T TYPE 
CONNECTOR 14-RlN H PCI8T TYPE, 



562B9 

562(19 

562,89 

562(19 

204(1(1 

2(140(1 
1 6546 
562(19 
28.1BII 
2(1411(1 

51642 

562B9' 



2(14(1(1 



2B4B0 ; ' 
211480 

04713 



20 4 BO 
, 2(1480 

04713 



2(1411(1 

■21:1480 

(11295 



2(14(10 

2(14110 

2H4BII 

01295 

111295 

(14713 

2(1400 

2(140(1 

(F 

(14713 



204110 

(14713 



■‘ 204(10 
(14713 
284110 



(11295 

2U4I10-' 

1)4713 

2B4BII 
2(1480 ' 
204(1(1 
2(1480 
2040 (I , 

2(148(1 

2(14(10 

2B4B0 

2B4B0, 

75915 

75915 

284(1(1 

28480 

204(10 

2048(1 
2840 0 

2B480 

2(14110 






’♦iindictttes factory selecttlid value 

















Referet^ce; 

Desighai;ioh 



HP Part 
Number 



D 



A4IIAaMP1 

A40A17Q1 
A40ASQS 
A40A2QV' 
A4IIAKC44 j 
A40Af?t|S,. ‘ 

A4IIA2Q6 
A40Aa«7 
A4IIA2i;|H 
A40A2IJV 
■ A4IIA2Q10 

A4«A2«1 I 
A4IIA2m2 
A40A2Q1;'!! 
A4tlA2fi>14 
A40A2QIK 

A4l)A2»l<i 
A4QA2Qt7 
A40A2Hli!l 
A40A2Q19' . 
A40A2«2() 

A40A2Q21 
= A4flAa«iJ:;! 

A40A2Q23 

A4IIA2Q24 

A40A;.',«2» 

A4(IA2.a26 

A4t)A2«27 

A4l)A2i:i2M 

A40AiU29 

A4UA2IH'3n 

A4(iAvSi;i3t 

A4(IA2til»' 
A4UA:j!Rfc ' 
A40A2R7 
A40A2RB 
A40A2R9 ' 

A40A2RVO 
A4IIA2t<1'; 
A40A2R12 ' 
A40A?il3 
A4HA2R14 

A4IIA2Ria 
A40A2RIA 
A4(iA2R l7 
A40A2r<lM 
A4;»A2R19 

; A40A2R20 
A4DA2R21 
A40A2Raa, 
A’4I)APR23 
A4MA2R24 

’ A4I»'A2R2» 
A40ADR:,W:. 

' A4IIA2R27' 
A4l)A2R'Sl'l ' 
A40A2R29; 

A4bA2H30 

A4IIA2R31 

A40AL^R32 

A4nA2'R33 

A40A2R34 

A4IIA2R3S 

A40A2R36 

A4UA2R37 

A40A2R3B 

A4I»A2R39 

A40A2R40 

A4nA2H4H 

A40A2.R42 

AAnAaRA^ 

A4IIA2R44 

A40A2R4S 

A4IIA2R46 

A40A2R47 

A40Af'R4B 

A40A2R49 



,IIBS65-I)(IM0 I! 

HOSA-OCitl t 

IBS4-0774 7 

IBSA-OMt t 

iB'r;4-i)6'ii, 1 

lB»4-0fl72 0 

■iBi'.3"Ooaa 2 

1R34-''0 072 B 

105,4,-0311 B 

1B54--03U R 

lfj|;)4-,l)2<il 0 

liW4-.«4l)4 ' ,0 

1B55-0IIB1 1 

1B04"'O2A1, , 0 

1B54-04II4 : 0 

1B04-Ilt!6t 0 

1B54-0404’ I) 

1004-0261, 0 

1054-040,4 0 

1004-0261 0 

1054-0404 0 

1004-0261 O', 

) 053-0007 7 

1004-0261 0 

1054-0404 0 

1004-0261 0 

1054-0404 0 

10'”:5“OOB1 1 

1054- 007V 5 

1054-0079 5 

,1004-0279 0 

105'3-'O22i 7 



,0690-3236 

0690-3237 

0011-1673 

0757-0317 
0<i, 90-3157 
0690-3153 
0757-0401 
0757-0274 

0690'- 0 004 
0757-0443 
2100-1774 
0,757'"0440 
1)01 I “1 661 

0757-0410 
0757-0442 
0690-3151 
0757- (141)1 
0690-3236 

1)690-3236 

0011-1661 

(|757"()4nr 

0757-0442 

(1690-31,51 

0757- 0401 
0690-3236 
0690-7421' 
0757-0430 
0690-3159 

0011-1666 
0757-0420 
O757-O4'50 
0757 -044(1 
0690-3444 

0757 '0367 
0757';''0403 
0690-3452 
O690‘'344O 
0757” 04,42 

V ' li757-.|(317 
Oil90~,7796 
0011-2023 
' , 07\S7-0274 
0690-4519 





Table 6-3. Repilaceable Parts 
Description 



HEAT . 81NK' 'TRANSISTOR ' ' 

TRANSISTOR NI-'N 2.N6055 3,t DAR.l. ''T0-3 
TI^ANlillSTOR N0N 2N6056 BI DARI;, TO-”, 
transistor' NI'N 2N6055 81 DARI., T0"3 
TRANSISTOR NPN 2N6055 SI DARU'TD-3 
TRANBIS.tOR NI''N 2N3054 SI T(')"66 PW«a5(>l, 

•!HANSISTi;)R P,NP 2N3740 BI TC)-"66 PD«2'5W 
TRANSISTOR NPN 2N3054 81 TC)"-66 PD«25L1 ' 

TRANSISTOR NPN 2N424II BI TC)-"66 PD^SSU 
'tRANBISTOR NPN 2M4240 SI T(:)-66 PD'aSSI*) 
THYRISTOR-SCR TO '22(IAW 9HRH«1()(I 

TRANSISTOR NPN 01 TO-10 PD'»360MW 
IRANBI8T0R ,T"F'T;T N'-CHAN D-MODE'. SI 
THYRIST(.IR-S0R TC)"220A» 9RRM“10() 
TRANSISTOR NPN SI TO-IO PD“36(IMW 
THYRISTOR-SCR T(;)"22IIAB yRRM'-lOfl , 

TRANSISTOR NPN liil TO-lO PD^SAllMW 
TI'IYRI ITCIR-SCR TC"220A>) 9RRM’”100 ,\i 

TRANSISTOR NPN ST TO-llil PD"-''36(IM14 
THYRISTOR-BCR TC)'"220AB VRRM«100 
TRANSISTOR NPN BI TO-IO PD'»360MU 

THYRISTOR-SCR rn'-220AB VRRM"»100 
TRANSISTOR PNP 2N3251 SI TO-MO PD»360I7U 
THYRISTOR-SCR TO-220AB 9RRM“«i(IO 
TRANSISTOR NPN SI TO-IO PD«360MW 
THYRISTOR-SCR TO"-220AB yWRM«»100 

TRANSISTOR NPN BI T0-1O PD'“36I)MW 
TRANSISTOR .T-FPT N -CHAN D "MODE SI 
TRANSISTOR NPN 2N3439 SI TB-5 PD-IM 
TRANSISTOR NPN 2N3439 SI T0-5 I’D»1W 
'IHYRISTDH-BCR' T(;)-22nAB 9RRM»6l)n 

TRANSISTOR PNP 2N5416 ,PI T(:i-5 PD^IU 



NOT A3BICI‘9D 

RESISTOR 15., ,257; ,125W F TCi«()'»-5l) 
RESISTOR Sit: ,257. .1250 F TC™0't-5(l 
RESISTOR 3.9 554 20 P0 TC“(I ♦"-40 II 

RESIS'IOR 1.33K 17- ,1250 F T(>(l•^~l(l(l 
RE'.SISTOR 19, 6K 17 ,1250 F TCall'^-l 1)11 
RESISTOR 3.03K 17 ,1250 F TC»n>-l()() 

'■.Resistor loii 17 ,1250 f tc»ii^^-iimi 

I'iESISTOR 1.21K 17 ,1250 F TC'»0^-1(1(I 

RESISTOR 2.15K 17 ,1250 F TC-n't-inil 
RESISTOR IIK 17 ,1250 F TC"«(I^-1 DO 
RESISTOR-.TRMR 2K 57 00 TOP ■■ ,'^D.T 1-TRN 
RESISTOR 7,SI( 17 ,1250 F rC>“(l^-lH0 
RESISTOR ,39 57 ?0 P0 TC,«'I)^'B()I) 

REfi'ISTOR 619 17 ,1251) F TC'«0 P-l (HI 
RESISTOR 1 (IK 17 ,1250 F TO'll'*- 1 III) 
RESISTOR 2.07K 17 .1250 F ■•rC»l|t"'l 0(1 
RF^i'iisrn)^ 'lull 17 ,i250 ,f tc''"I)(-io() 

, RESIS'(,0R 15K .257 ,1250 F TC'Ml't' -5',l 

RE;SI0T(IR/,15k ,257 ,1250 F TC,=()'f-5l) 
RESISIOR '.39 57 20 P0 TC'-Ot'-flOO 
HES'ISI'OR 619 17 ,1250 F TC»(l't-1 111) 
RESISTOR 1 (IK :17 ,1250 F TC-Ot-lOO 
RESISTOR 2,.B7k '1'7'.125M F TC-O'^-l III);', ■ , 

RESISTOR I'ilO, 17 .1250 F TC™(l'l-l(IO 
RESISTOR 15K ,257 .1250 F TC"“0'^-5II 
RESI(5T,OR f4()K, .'lL'57 ,1250 F TD'O'^-IOO 
REBliimlH 51'MK 17 ,1250 F Tr>'l)'^' in(l 
RF.SIsf,OR 26'.,ll^ 17 ,1250 F TC’-O'^-.in 

' RES'.I!ST0R 1 !17 20 P0 TC»(H OOfl, 

■ :RES;i;.S^OR 1,'62K U ,1250 F too '♦•'- in (I 
: R'ESISTflR 5,1 ,1K 17 ,1250 F TC“'0'»'-1 1)0 
RESISTOR 9.5K 17 ,1250 F TC«0^""100 
■RESISTOR 316 17 ,1250 F TC»bi'-'l 0(1 

RESISTOR tOOK 17 , 50 F TC»«0^-l,l)0 
RESISTOR 121 17 .1250 F TOO^-IIMI 
RESISTOR 147H 17 ,1250 F TC"»n>'”100 
RESISTOR 196 17 .1250 F TC'»0'H-100 
' RESISTOR lOK 17 ,1250 F T(,>0'^-'1 00 

RE0I8T0R 1;33K 17 ,1250 F TOO^-100 
RESISTOR 14.7K .257 .1250 F TC»0^"-'l 00 
RESISTOR 7.5 57 .750 P0 TC'«0 ♦-SO 
RESISTOR l'.21K, 17 ,1250 F TC»»l)-f~l III) 
RESISTOR 140K 17 ,1250 F T(>fl+~10(l • 



Mfr 

Code 


MfrI 


lv04&(l 


O0565'"OOT»3 


04713 


.2N6055 ' 


1)19211 


2N6056 


04713 


2N6055 


04713 


, 2N6|)55 


01928 


2N3()54 


'l!.47,V3 


2N374I) 


,nVi’2.3 


2N3054 


0192B 


2N4240 


0192D 


2N4240 


28401) 


1004-0261 


20400 


1054-0404 


20400 


l(:)55-(l 081 


2040 II 


1004--O261 


28401) 


"lli)54~(l404 


2(;i4S0 


1004"O261 


20401)' 


. 1854-041)4 


20400 


1804-0261 


2040(1 


1054-0 4 04 


20400 


1004-0261 


2840(1 


1054-041)4 


2(1400 


1004-0 2.6 -1, 


0 4713 


2N3231 ' 


20400 


1004""'J261 


204SI) 


1054-0404 


20400 


100 4-, 0261 


;!(i)40l) 


1054" 1)404 


20401) 


1055-0001 


0192D 


2N3439 , 


‘ I)l92'il 


2N3439 


1) 1 92B 


32060M ' 


0192B 


2N5416 



2P40II ()698-,'J236 ■ ' 

20400 0690-3237; ' . 

75042 B0H2-3R9-'.I, 

24546 C4"''l/0'-T()’'.13,n "F 

24546 C4 'l/0-TO-1962"F 

24546 C4-T/B-'TI)-3031 -F 

24546 C4"l/0-TI)“lOl' F 

24546 C4""1/0"TI;I"-1211-F 

24546 C4“'1/B'"T()'-2151 "F ' 

24546 'C4 17B-T0 •"■1KI2-F 

2048(1 211)0-1774 

24546 C4"-1/8-T()-75(ll':-F. , 

75042 ,BWII2-?9/100- ,T ■ ■ 

24546 C4 '1/0-T0-619R'4* " ' 

24546 04-1 /8-TD-l 002 "F 

:,14546 C4 - t/B rT(l - 2';l7l '”F 

24546 ’ C4 "l/S-TO-lOl F ' 

20400 ’,0690- '3236 

''■.i 

20400 ' '()698"-323<i , ■ 

75042 B(4l-i2.”'39/100-,I 

24S46 C4""1/'B 'T0-619H-F 

24546 ' C4'"l/B-T0-10(),2-F 

24546 r,4""l/8-TI)-20;/'!('F, 

24546 C4'” 1 /8'-T0- 1 0 V'4" " ■ 

284011 (I690-3236 , '■ '\ |. 

19701 MF4Ci/fl“Tl)-4(fn2"-C'' 

24546 C4-1/8-T0-5111 'F , 

24546 C4'"l/0-r«-2612-'F 

75042 Bl.i|l2-lR0-;r 

24546 C4""t/8“T()-1621'-F 

24S'46, C4''l/'B-Tn-5112-"F' 

24546 '. ■ C4 '1/'0“TU~75OV-F , 

.24546': C4-1/0'"'Tl)-316R"F 

■'20400 )l757-0367, 

24546 C4-1/0-TII-121R 'F' 

24546 C4-'I/0~T()-1473-F' 

24546 (J4-1/0“'TO"196R'"'F 

24546 C4-l/8-TO-l,002,"F 

24546 C4"-l/8-T0"-133l'-F: • 

197;il MF4Ct/a-T0rl472-C ■ 

916'37 R8172-T2-7R5-J 

24546 ■ C4-1/0“TC)-12,V» "F 

24546 C4-1/B“T0-14(’.3"'F , 



’"Indicates factory selected value 











.1 



t.y .' ' •' 









'■y 

4 \ 







Table Replaceable Parts 



l:: 






Reference 

Designation 


HP Part 
Number 


'c, 

b 


Qty 


Descriptiori 


Mfr 

Code 


Mfr Pert Number 


MOASRSH 


0757-0 4fc» 


'6 


1 


, ■( 
j . ' ■ * ,'■ 

RK0:i0T0R lOOK i?! ; , t25U F TOO'K'-lflO 


24546 


. ''v 

''G4'-l7S.-'T'd-1003“-F 
0757^0053'' ■' ' 


A40A2RR1 


0757-0053 


h 




RF.0I0TOR 51, IK IVC ,.5W F 'IT:«;04-1 00 

..■•xR^aiatoR torn, ,i25u f Ti5»n+-ioo, v ''-' ' 


20480 


A4t)A2RRa V.. A.., 


a7,p7-IN40t 


0 




24546 


C4-mB'~T(i"-ii;'i,-i- 


a4oa2R»;)I’,7;; , ' 






• / NOT A8S:tRNF» ■ , 




■ MF4C17O'^Td-m02-d ' ' 


A40A2RS4' v , 


■'I16B0-7774' 'v 

• 1 " ; < ' N » 


2 


3"' 


Rieaia.TOR, i..dK .a«* . i,;^5w f;,;T(:.“ 0 'H-i(io 


19701 


A4nA2Rt'it'i 


0A9B-iit4i<7 \ ' 


0 


■ .1 ■' 


,HF0:r0T0R , 257; ^'lii'ftW 'F ' Tt:«0'(-511 . 


' 197.01 


MF4CVB-'r0"-53(n'-C 


A40Aam-<"i; ■ 


',V.flt»:Vl-'3290'''/., 


7 


1 


RF0ttii'rorr:vi''5Z aw f'.w ,toO'»-boo 
RE jB'lB'tTiR l v,9,6K 17, , t '25W F TC“0'»-1III) 


2,0400 


. 0011-3290 ' 


A40A2R57 


'!:.o^^lBr«|.'Aa3, 


0 


, 1 


24'546 


(::4-l/0-T0-t961"”l-, 


A4ttA2R5B 


.Vi,fl757^044ij;''’W 


9 




REB';,B'r(,iR ,10V ,1,7. '/12SU 'p;.vr(:;'*0(-iOo ■ 


24546 


ci<*i/ 8 “To-i«oa-‘- 


, A4IIA2RS9 


■' ;.0757~d422' '• 


5 


''1 


RF.0;i0'r0ll '^,W^^^^ F^Tp.s0'*'-100 . . 


24546 

' s'.' 


C4 ';l/8-T(l-909R' F ■ 


A40A2R6II ' ■ ' , 


'■I'i ■ 


0 : 




REfllfltlJR 1 do 17. . 125W' F tC;» 0 V--, 1 , 0 M 


; ■245'V.'.,'V 


^',G4'''l/0'-T(l')l(ll-F 


A4nA2Rfcl ■ ■ 




0 




dEi 0 .T!;ITr) 0 , 5'.', .'2,57. ..1'25W 'F • Tf>»ll'("^5ll ' 


\.'204I;VO' , 


,■ , 0698-3337 •• ' ‘ 


A40A2R<)2 


oteH-,7794 ' 


2 




, REIKiSTOR t:0R ',257 ■.125W F.TC.«oi-ldO . 




Mf‘4Cl/D-T0 -m()2-.C " - • : ' , 


A4DA2R63 


'' :-O0U-2Ba3 


.0 




REBIGTO.R ;9^5 5% ..75W.PU Tl'.:- OjC'.'I'iO ''■• '"i,, , ' 


:,91637.'' 


,.„ Rir.l'.62'vf;i!-7R5-J,,' . ' . , , ■ )''■ , ' 


A40A2R64 


■!0757"-027H 


9 


3 


RE8:t9T(;R' ,i .’70K ' ;17,,;.,.125W F ..fC-O^v-tO.O 


245'(6, 


•'C,4;“l/^»*Td-t78t-F ' 


A4(IA2Rd>5 ; 


(>757-04^2 


9. 




REBinTDli ' iflk' 17' M25U F', 'r|>«0>- 'i O'o 


: !,?4546 ’■ 


'•.,ij4-'i/a“T'0“i'.d'(ia-Fi''’'" ■' •.'•Vi 


A4CA2R(ii'(;> „ /,'m 


i)757-027.|3 


9 




• RESISTOR 1 ,70K l‘/„ ,'li?SW i--,Tr>:0 »'-100 ' , , 


',.'245,46 


(:4"-,i/0-TO-'i70i.-F, ' \ 


A40A2R67 '::"y , 


0757“’04'0,i!‘.. 


0 




REB'IBTDH 100vl7 .'l,25« F TO'-O'-C- i 00 


, '24546 


C4’-l/0:-,‘TO-lO,l "F, , ' , 


A40A2RAB / 


, O<l.90-323'6 


:9,' 


I 1 ■ • (■ [ 


v'’Reti'(BTQR ISK . 257 '( , 12'5W . F 'Ti:',®0'("-50 


' 211400, 


'0690-3236,. . ' 


A4nA2Rl!.9 


' j)h9B";1>794 , 


a 




’ REB:,1.I')T0R lOlf ,257,'.125W F TOOt-'l IMi ' ' . > , 


,'1970X 


.MF'-oci/a-Td-iooa-c 


aV0A287I), • 


/ ' 0 Bi i./-|A7i','/ , 


■'4, 


1 '' ■ 


•, REfi'iftTOR. £':i7 57''2U 'PW ,'rfaH’ai (-400 '/ ../ 
"■flE0MTOR'’'l ;2'il< 17 , 25W"F. 'Tr:»0+'-’, 1,0,0 


'■ ,75042, 


BWH2~2R7-J , 


A4nA2H7l 


0757-0,274 


5 


f'\ \ 


,i;.!454(i)' , 


(::4-l/lil-TCI-1211 -F';. 


A40AKR72 


, '‘0757-0,442 ' 


9 




Reaiat-OR. lOK 17 ('.12B.U F TC^MI't-- 1 (III ' : ^ 


, 24546 


C4-l/0'7'ri)'l()O2-F ' ' V . 


‘ A40A2R7;j 


,v. 0757-0 270 


',9. 




.'','REB10Tr/0'„l,,70;('.-l7 , K'^SW F TI>0,'t''-'|!H'l".' ' , 


"24546' ' 


C4-l/0',i'T(l'/'l70',V;'F-,. , '■ ■'■,'■ ' , 


A40A2R74 , 


;^:'0’;f57•‘'^^4,’d■»" 




> 

'■') '> , 


'i REBXIITBR ' I'llO l';f,'\^125U; ,p ;n'".'0>;-'i00 


'■'• 24546 ; 


I'/B'-'Tim iOl-r ■ 


A4DA2R7S ' ' ■ ' 


./;'O'«i90-3fe3<-,V 
' «490'-3^3A'^' ' 
,o0n-i,V/5/:s 


i9 




'ir'ipiilTDR 15'l( „:257 vl25W .F, Tr.i0'*-Vd '' ' 


' asVsd ' 


• '"1)690-;?I2'3’6 ' 


A4(1A2R7/;.' ^ 






RfeaiSTOR tSK .257 , ,'125W. F,’ ,rl''i 0 *;-50 , ' 

. RE8IS‘rpB‘-5.'6 57 2U •■pW-.TC»-'d+--.40(l- ■ • 


■ 2«40il' 


0698-32,36 


A4UA2R77 " . '/i', . / 


, 0 ', 


' ' ' , 1 . • 


y;: 5.042' ' 


t'il.HI2-5R6-:i , ■, 


A40A2R7B / V'v’, > 


' ' (1757'-l.’d'94 ■ ' 




' ■ ■ 1 


. REaiB'InR'-l ,4?i<. 17, ,^!L'5W. F\Tl:;p0 t -'100 • 


, 24546 


C4-170~TII~1471-F , 


A4IIA2R79 

1 • ' 


'■„069B-.3j;|i0 


0 ; 


1 


REB.IBTOR 31 .fclt,, l'>'' , , 125U ' T TC*0>- 1 (lO ^ 


',xS!4546/,, 


C4'"'l/l)-:i()-3"',2"F , 


'^'A40A2RH1) 


0,7Sl'>'-()2!)« 




1 


' RE8IGT0R 1 4 , V'lCV’ 17- • t2CU'' F tO.'O * XOO 


84546 


C4.~iV8VT«-147a'“F'. 


i’.A4tVA2Rin , ■: 


);7 


1 


RE,B;i:0'rnR 5.62K, 17 ,'125W F :IP'»(I’»'-,100 , , ' 


R'imA 6 ,,. 


C4“ 1/0- 1,0-5621 ".P' ' 


^ ^A’?A'i!R 02 'N '' 

■ A4«A^^RH;r' V • 


■ 0A9«“'3444 


1 " 




REStatOR 316 VAV ,• i-aSW'- F(.'TCi'0,'i.Vl 00 ' ;■ 


■ 24546 


'''C4-1/B''’T0-316R-F. , • ■ 


' 06,90-3452 


1 




REBlBtOR 147 k 47 ' . 125W l^’T(>■'0•♦■,-• 1,(1, (' ' 

RESISTOR IOkV IJH'---'. 125W .•Fi;.TC*d'+~t'00 '• 


, 2'1546 


C4**l/0-TO-l,4l73r"F. 


;;.A,4«A2HB4 1 , 


(J757-0442 


,9 




24546" 


'C4',j/0-rO-tOO2-F 


•".A40A2R85' ' 


,''yi757A«42'l 
' (l757‘-03,46,^ 


4 


'!k 1 


REBTBTOR B2'5, 1;7,', ;I25U F'', 'ri>i, 0 '*'-l'l)'IF'' ' 


) J'54546, 


, C 4-1/0- ■ ilr,825R'"F ' " 


>;;A4(iA2R06 


.2 




'■REBIBTBR lO ';i'7 ■,./l25U F' T(;',«fl'(-10(|/,;, , 


, -24546,'. 


C4 •l/fl‘''((i-'mR0-F 


1 ■ , ■ -1 ■: 

v. A4(1A2TP1-" 


■ , 

■’i', 7 y''. 

',/1.2M-064f,,,.; ' 




’ , 'V 


CtJNWisCTOR-SCL COMT PIN 1 . 1 4 TMM '‘I 0 j|(;' 'tV7 ' 9(1 




!'j'A;40A2TPU ■ 


, 0 


' *' , . 


', i,’(|40O ; 


'. 1 .' 25 X '>()60 0 ■ 


A4DA201- ' > 

A40Aj;i,m) r 






V' , ,vt '0 i! 


ii: OP AMP LOW"-NO:i'BI- T0T9f.‘ PRO r 


imn 


'''■'i 0 ;? 6 '-(ia 6 i 


A4IIA2VfiV. '^ 


■V9n£'-i25f>.’.:, 

'r9.o;i"-357i' 


9' 




H1010E-7NR 23,79 57 »0r3!5i''P»«'."4W j 


8040(1 


,191)2-32,56 , 


A40A2VR2 ' ' 


7' 


"V, 


,,».C0nE-'7NH 119 57, .1)0-35 PI>'« , 40: T0“■^ , 0627 


20400 ■ 


19(12-3171 


■ A40A2VR3 :'i ,, 


" . J9'O2,*'H\ii0l) 


7,' 


' ,'i 


hI0»E-2NR 1N027 6.29 57 1)0 "7 PO« i4(0 ' 


■, 24046 


1 Nii);i‘7 


A40A2VR4 ,• • / • 


; t9,0,;?,rM24 
•■•,(t902-3.8p4 


1 


■'>. ,'''2 • 


I)il,n>E-7NR 17,09 57, l)O-30'i P5"»,4U 


'2,0400 


',17(12-3224 


A4DA2VRS 


‘1 




:'»IOOE;“7NR 17,09 57 1)0735 P1)»«,4U , • 


20400 


1902-3, 204 


A40A2VR6 : . 


■, 19'0,2r0244 


9 


■, 2 


' D10»E-ZNR',.30;19 57 ^0-15 IM.)™1W T(>'*' , 0757, 


. 204 00 


, 1902- (124 4, 


/A40A2VR7 , 


'11902, -((025 


,4 


■ 2 


imir/E-'/MR mV 57 lX;)-35 PI>»»,4W TB*'*', 067 


2040(1 


1 VI) a-', (1025 


■ A40A2URB,: 


■19,02'7'3to," ' 


■3 


' ,''l' 


lll(31)E-ZNIF 46.49 5'7 0(r-'-35 P1)»,4W 


20400 


l902'-'3333 


A4()Ai?VRy ' .. 


t902-3;'i(i(2 


2 


1 ■ 


OllOilE-^NI?/ 60', 19 27 I>0-7 PD-.4M , 117,97, 


20400' 


19ll2-330:,'( 


A40A20r1(I ' 


i9oa-'d603 


0 


" A 


;vi)I(:iI)E/-'ZN)^ 1009 27 00-15 P.D»tM. TCa+.0O37 


2040(1 


19O2‘-(I603' 


A4i)A2VRli 


(902-0049 ' 


,2 


1 


ni;f)4k:’-’7NR'.6,.i9y 57 do-»s p»«.4M 


20401) 


190 2“ 00 49 


A4,1|A2VR12 


1902-3(02 


n 


; ■ 2 . 


»'X(;)l>lv-Z'0R':i;2, 19 57 00-35 PD’y.OU 


2040(1 


1902-3102 


A4«A2VRr3 


190 2', -31 02 


O' 




OIODE-'ZNR I):!. 19 57 I>(:i-35 P1)"»,4W. 


i.v,040i) 


190,2-3102 


A.4I)A2VR14 


1902 '0244 ‘ 


,9 


' 


, pim>l-.-7NR '30, 19 57 »0"15 PO«tW 'TC'^'E, (1757 


2040(1 


19 (12- 0244 


A4nA2VRlM 


1902-0025 ■■ 


4 




,\l>6(;il>E';2NR,,]i,l)V 57.1)0-35 P»«.4W ,TC»+;;’067 


,20400 

• . t. 


19112-0025 


A40A2VRK> 


1 9 (1 2 r 3301 


5 


1 


DXODE-'/Nn' 34„09 57,»l5t35 PI>'»,4W 


20400 


1902-3301 


A4(1A2VR17 


1902-'3fl7,0 


5 


1 


l):i'01>i,"v7NR '4.229 57 l)'0-35 PI>m,4W 


20400 


19 1)2-3 070 










A40A2 ..MiaOKULANEOUS PARTB 








4330-0145 


9 




IH«pi.ATOR-8^Ar.l. GLASS' ' 


20400 


4330-0145 




6040-0239, 


9 




' tilFRMAI.,'' (ib'MPOXlNl)' 


osiiiao 


120 


. 


2200-0145 ' 


2 


10 


■ 8CREW-MACH 4-4(1 ,438-INHB PAW-HD-POZI 


1) 011(1 0 


ORDER BY DESCRIPTION 




2190-00,04 


9 


U:| 


WABHER-0.K INTL T NO. 4 .I'lS-IN-^TD 


20400 


2190-0004 


') 


; 2110-02'tt9 ' 


0 


,14 


puBEHi:u:.n'ER-r,UP TVPE.PSD-Fx.r.E: 


20400 


I 2110-0269 




1251-3172 


7 


i 11: 


CONNECTOR '-BGL CONT BKT . 03-'IN-BBC-97 RND ' 


20400 


1251 ••■31 72 




.1200-0043 ■ 


0 


4'' 


:iNBUlAT0R-'XBTR ALUMINUM 


20400 


12U()-(HI43 


. f. , ' ‘ 


1400-0493 


6 


2 


CABLE TIE ,(162.-1 ,25“D:t A ,14-WI) NYU 


20400 


1400 •()493 




0340-04U 


4 


5 


INBULATOR-XBTH THERMA-FILM 


, 20400 


0340-0416 




0 '380 -0059 


5 


, 3 , 


BP ACER -ROT -ON ,25- IN-LG ,152- IN- ID 


0 0 00(1 


ORDER BY DEBCRIPTICiN 




03B0-0B63 


9 


10 


8TAND0FF-R9T-ON ,125-IN-L(;, 4-40THD 


20400 


03011-0063 


, , 


'(1340-0433 


5 


, : \A 


lN0Ul„AT0R-"FLG’"i;(8Hfj NYLON 

' • 1 


204011 


0340-0.433 

■/ 



See introduction to this section for ordering information 
♦Indicates factory selected value 



/'•XI 

I ' 









■'■',• 7 .., 



6-93 




Table 6-3. Replaceable Parts 



Refertence 



HP Part 



Designatioh | Nuiriber 



A4ic;j 

' A41f"l,l 
A4I!il 



d|Q*V 



Ascription 



! O0S69-AO«S1&- 

I) If. (I ■■4 II AS 
lH/;tl)-‘£‘636 
iri6ii-a.f.;s6 

£'t lO-OOIK'J ■■ 

l)Vfi0-044lil 

151 II 1-11449 



(I Civil -Oil 9 ft 
IIB9II--01J9I 
II CIV II -IKI! II 1 
II'CIVU ' Il4lin 
:lill&ll-llK79 

lirlSll-ll44V 





l,„;C.NE Ml'imJI-E AND nABU';. A>1BI;;'HCH..Y 
CAPAcrrrm-FXD , ii.ik t -;;Mi% : hiivai::u<mi.> 

CAPACrrCllf-P'XD 47lll'l" •» KO'/I. 3KVDC CI".H 

CAPACITOR-FXO 47III'F •♦--!»«« SKVDC CFW 

FUSE- 3A S50M NI'D, 1 .25X.S5 Ul 

'i„:iNi;; mi:idiJie: "Iwi:i.tf'uI::d 

ciuTTCH-IfKR ClUflHIN DFDT BA l.imilVAC 

A41 MICiCIELLANECIlIC! PANTB 

TUfilNI'il- l-lJ-X . 04*n>''TFE , irifi -WAI..L 
'niPTNO -MB , B7S -D/ , 1 CI7-l?t;:VD , liaH -WAU... 
■rUBTNiv llCI, .Vffi-D/ :37S-RCV» . 03-WALL POLYIJ 
ClLIDFIf "HB r-’VI- 

CADU' -BHI.D ;'':''AWK B-CNDCT .'lAK-.IKT 
UaRE B4AWG Bl( BIIIIV PUCl 7X31:' BIIC: 



Mfr 

Coda 



aiHciii 

"';;ii!!'40ii 

■ 'aci4iiiii 

'.'aiMBii 

7111915' 

■ II5£’45 
'.•.'CI4CIII 



;iu;i4Ciii 

HIMCIII 

:;ii;i4ciii 

204t;HI 

::iiii4Ciii 

;'.',I;I4CIII 



Mfr Part Number 



iicira69'-6iiiiaa 

11 1 6 II- 40 6B 
|llf.l|"~2<i3A 
IH6ll-af,.Bf;. 

31 211 Ills ' 

1-1927' - 

31111-0449 



II Civil 'll live. 
IICIVO-lll'Vl 
II C)9 0-03 111 
II 1390 ■ 04112 
Ctiail-11579 

CllfflO 11447 




’"Indicates factory liiilected value 










Table 6-3. Replaceable Parts 



Reference 

Designation 




A4a.V,» 

A42hFM 

A 42 Mr>''' 



A42A1 

A42AH'l 
A42Aina , 
A42A1C3 
A42A1C4 
A42A1U5 

A42Ali:;6 

A42A1C7 

A42Air,l't 

A42AICK) 

A42A1C11 

a 42 ai(ii;;.' 

A4£>AlU;i! 

A42A1C14 

A42AU::iS 

A 42 AlC:i' 3 ' 

A42A1CHI 

A42A1CR:,'! 

A42A1CR3 

A42A1CI)(4 

A42A1CRI5 

A 42 A IE t 

A42AU.1 

A42A1LK 

A42A1L:5«* 

A42A1L4 

A4fJAIH'.5 

A42A1L.A 

A42AlHf>l 

A42A1MP;;J 

A42AIQI 
, A42A1Q2 
A42Air« 

A42A1R1 

A42AiFi;;’ 

A42AIR3 

A42A1H4 

A42A1RS 

A40A1R6X 

A42A1R7 

A42A1RI;’ 

A42A1R9 

A4£'AiRli) 

A42AIR11 

A42A1R12 

A'('2A1R13 

A42A1R14 

A42AlRia 

A40AIY1 



HP Part 
Number 



i»e>s<)V“' 6 oi)a 4 

ntAU~£J 4 B 7 I t 

i)i(i)n-:24:57 , 
0l(i)0"0094 

jasio-nsv 

O0S/;i9"2l)ti:,!4 B 

oi:iSAy-n(M)a;;i 



() 4 ’li'(l 4 :(U)l 3 

■paoit'^inoB 

;:':s 60 '-in 2 ; 7 ’ 

•60 026 

0160-0127’ ■ 
0160-0127 ’ 
0121-04Wl‘ 
0160-'«7V3' ^ 
In 21 - 04K1 ' ; 

II16 0-4B14' 
0160-4B02 , : 
'016l!-47lil6 
016fl--479(l, 
t)16,0-4P,74 

:0160-4‘.f»2'i 
0160-0127 ^ 
OlBO'^-1746 
O12’l-0O46 
0'i60“0127 

17 OI-OOSO : 
1701 ••■ 0 S 3 ? 
1701 -0539'. 
l9,0’l-0539 
• i 9 oi-Oft ;'';9 

9 170 •••0 016 

910 0-2249 
9140-0141 
9100-2255 • 
910 0-2249 
910(1-2(191 

9100-2247 

120 (Ml 173 
1250-0095 

1B54-0247 

IB54-0247 

1I1S4-07I14 

0757-0279 
069B-7229 
06913-7205 
069H-721 9 
0 69(3-7 t(-J« 

06913-7196 
0757-0274 
. 069li»-7222 
06913-71BB 
069B“72(llil 

06913-71 UI3 
069B-71HB 
069B-3429 
06911-3429 
069(3-72(31 

041!;-1024 




Description 











COMB (;;EMFriAT(jR A!10FMi:H.Y MICTintl 01111 

(■;Ai''A(;;n(iR-EOTHHi,i sooopi"' hio - 20 % 20 o'" 
(lAPAirrrriR-nni'iRU 50001 M" tfiii • 207 . 2009 

CAI'ACrniR-EXD l()0l.)l*475- 107. 2S9D(; Al. 

C'.IINNECTOR-Rr (IMA f-HM 1 MB- 1 101. 1- 50-HllM 

Hi:iU(5.i.N(;;-pjMri isi-Mi-RAroR 
c(:iyi:Ui '(:;iwr.i iir-Ni-RATOR 

A42 MCiill'.'.EU. ANEOll!;. ('ARTS 

'ii.;rminai..-bi.or mir lk-mic; roR-'K6-ec;R 

!3ir.;Ai..AN’r .U3(:;o riTF bo graoi; a poi.Y!: ip 
BCREW- MACH 4-40 . 31 2- ■ll'l- Lli PAN- (ID - Pi;)7.l 
aCREW-MACH 6 -32 , 25-T.N-I.. G P AN-HO -Pt.)'/ I 

BOMIi BHNF.RATOR IK1ARD (OPTUIN OOO 

BAPACmiR-FXO U.IF >-20,7; 2591)1:; CER 
(::APAr::m:m-FXi) imi- *-2i>,'i; cf;:r 

(:;APAi:',rTr.iR-v trmr-air 1’,.7-iipf i 7S9 
CAPACFF'rCIR- FXI) 6.13F'F -F lOIIUDC: I'.FR 
CAPABrniR-9 IRMR-A.rP 1,7^ IPF 1759 

CAPACJTOR-FXD ISOPF ■*-57; U09DB CFR 

r.;APA(:;rmR-i'xi) (32 pf-- > -r,. loovoc i;;f;r in 30 

CAPAC; FTOR-FXO 27PF '»--'57, ) (1091)0 CER ((■t-30 
ClAPACirClP-l-XI) i::'PF- >-57. 1009''; BFjR (n-30 
CAPAC ITOR“FX» 1 000PF 'FOUDC CnO 

.CAPAC'ITOR-FXD KIP'* •*-'5'7, 21I09DG 'CER (n -30 
CAPACJTOR-FXD llIF •i-aOX 25 -.(DC CF;R 
ClAPACITOR-l XO 15UI’^>-107. ;309AC TA! 

■ CAPACIT.OR-9 TRMR-r.FR 9-35PF. 20 09 'PC-MTO 
(:'.APA('.rniR-FXD -m.if +- 207 . asuDC 

»;rni)E-i»wiTCH'NC 009 2110HA 211B 1H1-35 
r,;mi)i;:-8M b;f,i; .BC'.iidTTKY 
D:F,m>i:i;-BM big 'B i::Hr.)TTKY 

i):iom:.-aM bit. .bgiiottky 
i):i:miF:-BM big ,.,:ii;;HinTKY 

COREf-.(3l'«ELDlM'; BIFAD 

5 , ' 

FNpii^G rOR RF-CrV-MI-D 150NFI1H7, . 1 05DX . .i6.t(» 

, TNIMirTCIR RF ■(:.:' •M1,,.D 6(3(INH 107. , I OSDX . 2AF.G 

■ iNOUC'I'OR RF“D,-Ml.» 47IINFI 107. . 1 (I5DX . 2r.l.,G 

.I NIXJG'rnR RF -Glii| 'MU) I'.’iONH 107. , 1 Ot'iDX . 26I..G 

INDUCTOR HF'.-CHl'MLD SUNK 1117 . 105DX.26LG 

:n;m.i(:;T(iR rf-gi-I'\mi.,»> io',inh io 7 ’ ,,io5r)X,;'’6i.G 

:iNBI.II,.ATOR-XB1R l)AP-lll,. 

CONNECTOR~RF N \ 4-MOI,E-FI.G-r« 

IRANB'FBTr/R NPN T11-39 P»«1W F "I- (101) Ml 17 
rRAN8l.BT0R NPN 9'(\ TC) ’39 PW"ni«) FT'410 OMUZ 
tRANBIB'niR NPN 2 nVi 166A B'.l TC)-39 PI)™5M 

RF.BIBTBR 3,161( 17. .125U (• Tt'.-Mn-lOO 
RE8IB10R Sit 17 . 05W F 1 (;:=■■ ()•»- 1 0 0 
RESISTOR 51,1 17, ,05(4 F TC, ■'((•t -1 (I (I 

HE8I8T0R 196 17 ,(I5U F TCHH 1 If# 

Rl-B'IBTDR 1(1 17 ,0514 F ((', »(( *• -1 1) 0 

HEB:FBT0R 21.5 17 ,01','- (4 F TC '=()•* 1011 

Rl:.BlBri3R 1.21K 17 ,12514 F TOO+'-lOO 

REBTBTOR 261 17 ,05(4 F TC;™!)-* 10 0. 

REBIFBTIIR 10 17 ,0514 F TC^O'H *1 0 0 
RH.G;rBTni'< 6 I 1 . 1.17 ,05w f I'Dni't-ioo 

RI?„(,i:UTtt3R 10 17 ,05(4 F T(.;»0t-l(10 
RFBtBTOR 111 17 , 05W F TBiMH- 1 (III 
REBF.BTOR 19,6 17 ,125(4 F TC’.-'O'*' - 1 00 
rf:bibtbr 19,6 ’ll,; ,i25i4,F Ti:;»'0'*'-i0(i 
REBTSl'IIR 75K 27 ,0514 F r(',;.»0't-l 0 0 

CRYBTAl.- C-RlARr/ 1 0 0.00 0 MH:Z 



Mfr 

Code 



2B4B0 

2(14130 

2(34130 

562FI9 

-'’B'KIO 

2(14B0 
2 13 4 BO 



213411 0 
2114110 
0 (I O il I) 
213 4M0 



Mfr Part Number 



21141311 

2 ( 34131 ) 

74970 

2134130 

74970 

2114130 
2.13 4 CI 0 
2134130 
2134130 
2 ( 34111 ). 

51642 
2 II 4 BO 
562(19 
52763 
2134(10 

2 ( 34111 ) ; 
2134110 ' 
2 (il 4 l 3 l) 

2 II 4 CIO ' 
211413 1 ) } 

2 ( 3413(1 I 

I 

2134131 ) : 
2134(30 I 
2134 ( 1,0 I 
2134(30 : 
2 B 4 BII ' 

2(34110 

2(1400 

;:'ii 4 iio 

2040 0 
20400 
1)4713 

245 46 
24546 
24546 
24 5.4 6 
24546 

24546 

24546 

24546 

24546 

24546 

24546 

24546 

0311013 

1I3B0I3 

24546 

204 BO 



0B569'’'6O 024 

(1160 '2437 
1)16 0-2437 
301)1 07G025I)I)2 

);’51) -1157 

(I(3569“a0 024 
013569-0(1 023 



(I36O’M)260 
0471) -00 13 

ORDER HY i)i;::0i::rif't:ii:)n 

2360 -1I331 



;-040O 0135611-61)026 



(1160-0127 

in 60 - in 27 
1137 -in 0 6-020 
111 6!) -4793 
1(37- 01 06 • 020 

Ill61)-4f:)l4 
(1160-41302 
1)160-4706 
0160-4790 
O ) 60-4574 

20 0-2.0 0-NP(l-120:r 
in 6 II- in 27 
15110156X9020112 
304322 9/35PF N650 
(1160-0127 

19 in -00 5 ’ll 
1901 •0539 
1901-0539 
1901 •■.1539 
1901-0539 , 

9170-01)16 

91 1) 0-2249 
91 40 ■111 41 ' 

9100-2255 
910 O' -22 49 
911) 0-2091 

9,1 0 0-2247 

120 0- 0173' 

1 O'" (111 95 

K154" 1)247 
1054-0247 
2N3Q66A 

(■;4-l/t3 -TO -(VUjI-'F 
C 3- l/Q'-T 0-511N""G 
G3-1/0""TO 0-51R1 -G 
r,3 •l/0-TII-196R,: G 
(:;3'1/B' TOO -I OR -G 

C3 1/11- TO 0■■•21R5■'G 
C4 ■l/0 'T):i’' 1211 -F 
C3' l/B-T 0-261R G 
G3-l/(3-TOO-10i,-G 
C3 •1/0-TO 0-6BRl 'R 

G3-1/0-TOO-1OR-G 
C3 • l/B-TOO-niR- G ’ 
PMI::55-1/11-T0-19R6“F 
F'ME55 ■1/0“T’I)-19R6-F 
t::3'17l3'-TO-7502-G 

041(1-1024 



See introduction to this section for ordering information 
♦Indicates factory selected value 



6-95 
























Table 6-3. Replaceable Parts 




Description 



HP-TH CDNNEirrON ABBftiBLY 



cAPAaTOR-FXO . lUF ♦•-aiix. 
CAPAKITOR-FXI) . U)F f-HIIZ 

CAPAC/rrnfl-Fxi) , uif F-aoz 

CAPACJTOR-fXl) .UIF +-&0X 
CAFAnYTC)l»-FXn ,.1UF 



50UI>C; CFK 
SiiyiM; r,FK 
HsiyDi; CF.li 
BIliJOi: CER 
»l|'.;OC CFR 



CONNECTOR fH-FTN F HICRO linUiON 



XX 


, ()' 5(4 


F 




iii(| ^ 


111 II 


XX 


(I5U' 


F 


re 


w|) 


1(11) 


XX 


. ()'5U 


F 


Ti; 


ra j|'h 


-UK) 


XX 


, (If/U 


,F 


TC 


»■()■(.• 


'1011 


1% 


, OSW 


1- 


TC 


;»()>• 


-111(1 



BUrrCH'-CL »-GI'DT »TP-BI;J.1>E--ABBY . lA 
CABLE A98EHBI.Y-HP-IB 

A4;?i hi;iiiC.H.i.ANE;i:iua i'ahts 
hP-lB.' OP ACER 



aoAoii . 

;;>B 4 i;ii) 

1104011 

K 04 i;ni 

20401) 



24S46' 

24H46 

24S4A 



24V!i46 



204011 
2040 0 



2840 0 



See introduction to this section for ordering information 
♦Indicates factory selected value 



Mfr Part Number 



O0!';ifr'?-6(l I) 1 4 



,1116(1 -AllOA 
01611-41)84 
(I16(1"4I)04 . 
016(1-4004 
, 016(1-4004 



125L^/)1)4() 

''I 

(:3-1/0""T(l''Killl1 -G 
(:;;(■■ ■) / O' TO-'Si IRC 
C:il~lY8-TD'”fll1l1-G 
r,;'L"i/a-Ti)- 3 iiR' G 
da-.i/o-Tji-atiR-c 



aHi- 21 VXl ' 
(10?I69-6()I)21 



11056,'? -2(1 ()2() 
















Reference 

Designation 



HP Part 
Number 



Qty 




Table 6-3. Replaceable Parts 

'i ■ ■ 

Description 



— 

CHASSIS PARTS - ELC!; CTIM'.CAl. 

IB01..AT0R-TUD PORT a, OS TCI 4.1 CH2 
ISOLATOR -FREQ RAN6E=2,05TO 4.45GHZ 
ATTENUATOR-;'! COAX 
ATTENUATOR -3 DB COAX 
TERH.NATIONiCOAX 8 MA SO OHM lU 

termina tion I COAX SMA dO OHM IW 
ATTENUAT LIR-COAXTAL attenuation I 3DB’*V- . 3 
ATTENUA'^ OR -COAX ATTENUATION 1 2+/ - .'3BB 

FAN-TBAX 9S-CFM l2SU S0/(i.0-HZ 2KV-BTFL 

CAPACITOR-FDTHRU tOOOPF 20% 200U Cl-R 
CAPACITOR-FBTHRU lOOOPF 20% 2<'.0U OE'R 
CAPACITOR-FDTHRU lOOOPF 20% 200<^ CEN 
CAPACirbR-FDTMRU lOOOPF 20% 200V CER 

'CORE-SHIELDINC BEAD 
core;- SHIELDING BEAD 
CORE-SHIELDING BEAD 
CORE-SHIELDING BEAD 



Mfr 

Code 



Mfr Part Number 



FUSE 1 , SA 250V NTD 1 
SEE A41FL1 



,25X,25 UL 



FI ITER -TUB BANDPASS DC-1 BOO MHZ 
FILTER-LOW PASS SMA-TERMS 

CONNECTOR-TYPE N, INPUT (BEE FIGURE S-1 ) 
CONNECTOt -IV'-PIN FD SERIES (AUX B> 
CONNECTOR -RF BNC FEM SGL-HOLE-FR SO-SHM ; 
(HORIZONTAL SWEEP) 

CONNECTOR-RF 'BNC FEM SGL- UOI.E-FH 50-OHM 
(VERTICAL) 

CONNECTOR-RF BNC FEM BGL-HOI.E-FR SO-OHM 
(BLANK) 

CONNECTOR-RF BNC Ffi.M SGL-HOl E-FR S0-C)HM 
(EXT SWEEP) 

P/0 W25 (EXT TRIGGER) 

CONNECTOR-RF BNC FEM SGL-HOLE-FR SO-OHM 
(BLANKING) 

P/0 W20 (1ST LO OUTPUT) 

P/O W?4 (21,4 MHZ IF OUTPUT) 

CONNEC(TOR“BF BNC FEM 8GL~H0I..£-FR WO-OHM 
(RETRACE) 

SWI7CH-C0AX SPDTjFAIL-SAFE OPNjSO 
SWITCH-COAX SPDT) FAIL-SAFE OPNjSO 
SWITCH-COAX SPDTJ2SVDC COIL)3«M"27 
SWITCH-COAX RPDT)2BVDC C0:I,L)35M-27 
SWITCH-COAX 8 PDT ( 2SVDC COIL (35M-2Z 

POWER TRANSFORMER ASBEMBI...Y 

MULTIPLIER, H.V, 

CRT TUBE 

CABLE ASBY-INPliT 
CABLE AB 8 Y-RF ATTENUATOR 
CABLE AS 8 Y-YTF INPUT 
CABLE ABSY-YTF OUTPUT 
CABLE AS 8 Y-IBT MIXER INPUI' 

CABLE ASSY-1, S, GHZ LPF INPUT 
CABLE A 88 Y-t ,8 GlVZ LPF OUTPUT 
CABLE ASSY-FIRST MIXER, L.O INPUT 
CABLE, ABSY-FIRST MIXER, LO OUTPUT 
CABLE ABBY-TLININC STABILIZER 

CABLE ASSY-EXTERNAL MIXER 
CABLE AS 8 Y-IBT MIXER, EXTERNAL IF 
CABLE ASSY-EXTERNAL IF ISOLATOR 
CABLE ABSY-IST MIXER, IF OUTPUT 
CABLE ASSY-2.0 MHZ LPF INPUT 

CABLE AB8Y-2,0 MHZ LPF OUTPUT 
cable AS8Y-2ND CONVERTER INPUT 
CABLE AB8Y-2ND CONVERTER OUTPUT 
CABLE A8SY-2ND CONVERTER BY PASS 
CABLE AR8Y-18T LO OUTPUT 



2B4S0 
20480 
2B4S0 
2040 0 
20480 

20400 

20400 

20400 

20400 

20400 

20400 

20400 

20400 

29400 

20400 

20400 

20480 

20400 



28400 
204P ' 
2040 0 

20400 

20400 

20400 

20400 



20400 



20400 



20400 



20400 



20400 

20400 

02660 

02660 

0,2660 

'20400 

20400 

20400 

20400 

20400 

20400 

20400 

20400 

20400 

20400 

20400 

20400 

20400 

20400 

20400 

20400 

20401) 

20400 

20400 
20400 
2040 D 
20400 
20400 



0960-0004 

0960-0472 

00565-60090 

00565-60090 

181 0-9110 

1810-0110 

0955-0114 

0955-ai24 

3160-0252 

0160-4082 

0160-4002 

0160-4002 

0160-4002 

9170-0029 
9170-0029 
9170 ■0029 
9170-0029 

2110-0043 



9135-0131 
0960-0159 
9 135 •■•0040 

86290-60005 

1251-1286 

1250-0003 

1250-0003 



1250-0003 

1250-0003 



1250-000;5 



1250-0083 



31 06-0022 
3106-0022 
315-10053-13 
3)5 •■lflOS3^'^13 
315^^1 0053-13 

00569-60027 

(l960 -06;35 

5003-6176 

00565-20070 

00565-20102 

00565-20103 

00565-20073 

00569-20032 

00565-20104 

00565-20120 

08569-20029 

00569-20030 

00565-20079 

()O569-a0‘r31 

00569-20020 

00565-20161 

00569-20027 

00565-20003 

00565-20084 

08565-20007 

08565-20000 

00565-20085 

00569-20036 



See introduction to this section for ordering information 
'•'Indicates factory selected value 



6-97 










Reference 


HP Part 


Designation 


Number 




Table 6-3. Replaceable Parts 



Description 



cable; ASBY-321.4 TF (YELLOW) 

CABLE. ASSY-21 ,4 IF (CREEN) 

CABLE ASSY- lOOMIIZ CAL OUTPUT (BLUE) 
CABLE A3SY-21.4MHZ IF OUTPUT (UIOL.ET) 
CABLE ASSY-EXT THKiiCER INPUT (BROWN) 

CABLE AOBY-YT'O TO ALIX B (RED) 

CABL.E ASSY-YTF TO AUX B (OR ANISE) 

CABLE ASSY-RIBBON, FREQ CONTROL 
CABLE AS8Y-TIBB0N, FRONT BW BI), H 1) - P :i: N 
CABLE ASSY -RIBBON, FRONT SWITCH BOARD 

CABLE AB8Y" RIBBON, REAR SWITCH BOARD 

CABLE ASSY-RIBBON, FREQ DISPLAY 

CABLE ASSY -01 DEO 

CABLE ^SSY-CRT 

CABLE ABSY-X-Y DEFLECTION 

NOT ASSIGNED 
NOT ASSIGNED 
NOT ASSIGNED 

CABLE HARNESS-1 ST CONVERTER 




See introduction to this section for ordering information 
"'Indicates factory selected value 



6-98 











I' 



HP Part c Q. 
Number d 



OPT 001 



(I056r/-6(IIIV() B 

19(r»~0()2O s 

31(»6“linS2 s 

:n in I --2426 

09t'.K"()149 

OBSfcV-2()Oai 
nB569'"2l)l)23 
l)Bffl69-2t)(t22 




Table 6-3. Replaceable Parts 



Description 



Mfr Part Number 

Code 



CHAB'oIS PARTS •••■ ELGirfRICAI. (OPT 001) 

ATTENUATOR, UOA'X, 3I» Dl' ' :;;D4D() OV 

oxfji>r;:-pwtt rect 400U 7sn«A cn-29 2B4B0 , i9(ii-a(i2» 

SWITCH' r.l.)AX SI'DT jFAn.-SAr'E DPNjSO 2B4B0 311)6-0022 

SWITCH -PT) 1>P»T ALTNG ,25A IISVAC 2S4S0 3101-2426 

Mf)i)lll.|-“ DIODE RECOVERY DRIVE FREt'4»100hHZ; 204SO 0953-0149 



2B400 



0S565-60 090 

1901-0020 

3106-0022 



CABLE ASHY-INPUT 

CABLE ABBY-BWITCh TO 3DB PAD 

CABLE ASSY-SWITCH TO ATTENUATOR 



2B4O0 

2S4S0 

2S4S0 



OB369-2002.1 

08569-20023 

00569-20022 



’•'Indicates factory (selected value 



6-99 












Reference HP Part 
Designation Number 



I 




OPT 400 



(1170-0073 B 



Table 6*3. Replaceable Parts 



Description 



CHABBlfi) PARTB - EI..ECTU '.tCAI. (OPT400) 



1 FAN-TBAX 95-CFM 9S-lKrj7 J>7-'<>4II~HZ 

t c.APAr,;iTaR-FXD tuF +-1(1% fcoiiyoc polyf 



Mfr 

Code 



Mfr Part Number 



a(34(;)0 ;;il60-ll0li)7 

M4B0 ni7ll"-()073 



6-100 



See introduction to this section for ordering information 
"•Indicates factory selected value 







Table 6*3. Replaceable Parts 



Reference 

Designation 


HP Part 
Number 


c 

b 


Qty 


Description 


Mfr 

Code 


Mfr Part Number 




036(1-0260 


6 


2 


CMAS8IB PABT0 - MECHANICAL 
TERIiXNAI.,“f;)LDN LUO U-Mn?, F 0 r<-» 6 -B 0 R 


204BII 


036(1 ■-0260 




0S20- 1)163 


0 


2 


BCRI^ W-MACH 2"56 . IHB- IN' I..G B2 I>EO 


II II (Hill 


ORDER BY DESCRIPTION 




059o-i:;,'.Hi 


6 


1 


NIJT-Br'(::i.Y 15/'32 -32-THI) , 1 ■-■Cl't-THK , 562-Wl) 


(II) (1(1 II 


ORDER BY DESCRlPTlbN 




1 250-1 7S3 


4 


1 


HARDWARE- ,T2 CONNEC T DR 


204BI) 


125(1-1753 




1 ^00-0093 


2 


6 


OTRAP,BEOUHINO, POWER CABLE TO DtBPLAY 


204BII 


14(1(1-1)1193 




2190-0007 


2 


4 


MOT HER BOARD, POWER SUPPLY CABI.E TO CHAOBX 
WABHER-LK II4TL T NO, 6 ,141-IN-lD 


204011 


219I)-0(I(I7 




a 190-001 6 


3 


6 


WABHER-LK INTL T 3/8 IN ,377-IN-JD 


2B4BII 


219(1-1)1)16 




2190-0060 


5 


3 


WA8HT:,R-LK INTL T 1/2 IN , 505-lN -ID 


2.B4I;)II 


219(1-0(160 




2190-0104 


II 


1 


WABHE R- LK INTL T 7/16 IN , 439-IN-II) 


aiillSI) 


2190-1) . 114 




2200-01 03 


2 


7 


OCREU-MACH 4-40 ,25-IN-LO PAN-HD -PO/I 


(Id (MU) 


ORDER BY DESCRIPTION 




2211 0-0107 


6 


4 


SCREW- MACH 4-40 , 375-IN'- 1..0 PAN- HD" P07I 


0 1)1)111) 


ORDER BY DESCRIPTION 




2 200 “01 65 


6 


2 


aCREW-MACH 4-4(1 ,25-lN-LC 02 DEO 


II III) (II) 


ORDER BY DESCRIPTION 




2260-0001 


5 


15 


NUT-1 IT-X-DBL-CHAM 4-40-TIID . 1194-IN- THK 


204RII 


2260-0 01)1 




2360-01 13 


2 


;;»6 

i) 


OCREW-MACH 6-32 ,25-IN-LC PAN-HD-PO/T 


II II II (III 


ORDER BY DESCRIPTION 




2360-0114 


3 


SCREW'" MACH 6-32 ,25-IN-I..G 02, DO^'^ 


I) II nil)) 


ORDER BY DESCRIPTION 




2360-0115 


4 


20 


OCREIJ'-MACH 6-32 ,312 'IN-LG PAN-HD-POZI 


(UIIIIIU 


ORDER BY DEBCRIPTION 




2360-0131 


4 


4 


BCREW-MACH 6-32 1 , 1 25-lN-L(^ PAN-HD -PCI/ 1 


III) I) II II 


ORDER BY DESCRIPTION 




2360-0 19B 


3 


1 


OCREU-MACH 6-32 . 430-IN -L(3 100 DE(3 


II I) II II II 


ORDER BY DESCRIPTION 




2360-0236 


0 


4 


BCREW-MACH 6-32 ,012-IN' I.O PAN-HD-PO/X 


1) II II III) 


ORDER BY DEBCRIPTION 




2360-0360 


1 


1 


OCREU-MACH 6-32 ,43B-IN-U;', 11)0 DE(3 


■ 2S4SII 


236 0-036(1 




2420-(l001 


5 


4 


NUT-HEX' W/LKWR 6' 32-THD . 1II9-IN-TWK 


II II II II II 


ORDER BY DESCRIPTION 




2420-00 03 


7 


4 


NUT-HEX-DBL-CHAM 6'-32-THD . 094 -IN-THK 


(III II II II 


(jrdi-;r by description 




2510-0130 


0 


3 


BCREW-MACH 0-32 3 - IN-LB PAN- HD-T'O/I 


1 ) lino 1 ) 


ORDER BY DEBCRIPTION 




2510-0192 


6 


16 


OCREU""MACH 0-32 ,25-lN-LC; 10(1 DEO 


2B4SII 


2510-0192 

ORDER BY DEBCRIPTION 




2500-0003 


5 


,3 ■ 


NO T 'I-IEX-W/I KWR 8-32-THD . 125- IN-THK 


(III 0111) 




2600-0172 


1 


4 


BCREW-MACH l(l-'32 ,3V5-IN''-L('M(I(I DTrO 


204BI) 


260(1-11172 




2950-0001 


0 


6 


NUT-HEX-DBL-CHAM 3/0-32-THD ■ , 094-IN' THK 


II linn 0 


ORDER BY DEBCRIPIION 




2950-0035 


B 


3 


NUT-Ht'X-DBL-CHAM 13/32'- 32-THD 


iiiiiino 


ORDER BY DESCRIPTION 


( 


2950-0132 


6 

4 


1 


NUT-|iEX"'DBL-C.HAM 7/16-2B-THD .094-IN-THK 


iiiiiinii 


ORDER BY DEBCRIPTION 




3030-0220 

3O'5O'-OO90 


9 


SCREW -OKT HD CAP 2-56 , IBB- IN-L.I3 BOT-300 


II n 11 Dll 


CIHDIER BY DEBCRIPTION 




6 


2 


WA8HE0-.FL MTLC NO, 2 .094 -IN-ID 


2i;)4BI) 


305(1-1) 090 




3050-0152 , 


3 


6 


IflABHER-BHLDR NCI, B , 172-"IN -ID 43B-IN-DD 


20400 


305(1-0 152. 




3050-0037 


1 


4 


WABHT'TL'EL MTLC NO. 6 .149 -IN-Il) 


2134011 


3I)5()-(IB37 




0120-2625 


3 


1 


CABLE A(38V IHAWC 2-CND(rr BIK-.TKT 


2.04011 


O120"-2625 




5020-0005 


0 


1 


ERDNT FllAME 


204BII 


51)2(1-0(105 




5O2O'-B0O6 


9 


1 


REAR FRAME 


2B40II 


50 2 0-0 (ill) 6 




5020-0037 


6 


3 


CORNER BTRUT 


28401) 


502(1-0037 




00565-00009 


3 


1 


BRACKET-BOPPORT, P,C, BOARD 


20401) 


(10565-0110(19 




110565-0 001 1 


7 


1 


PLATE- RIGHT BIDE 


20400 


0B565-00 1)11 




00565-00010 


4 


1 


BRACKET-REAR, VCXO 6 3RD CONOERTER 


204011 


(10565-0 00 IB 




00565-20 065 


3 


1 


DIVIDER-FRONT VERTICAL 


204011 


00565-20065 




00865-20100 


7 


1 . 


BTRUT-LOWER RIGHT 


28401) , 


00565-20 10(1 




, 00569-00001 


9 


1 


BHTTiLD-X-Y AMPLIFIER 


2B4BII 


00569-0 1)0 01 




00569-00002 


0 

3 


1 


BHIELD-/ AXIS 


2041:10 


(10369-00 0 02 




00569-00005 


1 


BRACKET-MOTHERBOARD MOUNTING 


2040(1 


(I8569'-00(I05 


, 


00569-00007 


5 


1 


PI..ATE-TRANfiFORME.R MOUNI'ING 


28401) 


00569 '00 (Id 7 




00569-00000 


6 


1 


DIVIDT'R-CENTER 


204011 


00569-110000 




00569-00009 


7 


1 


STIFFENER-CENTER DIVIDER 


20400 


()0569-'(IO(lfl9 




00569-00 on 


1 


1 


BRACKET-FRONT, I/O P,C, BOARD 


20400 


00569-00011 




00569-00015 


, 5 


1 


BRACKET--VCXO 6 3RD CONVERTER 


2048(1 


1)0569-00015 




00569--00024 

00569-20025 




1 


BRACKET-POWER BUPPI..Y TIE DOWN 


20401) 


00569-00024 , 




9 


1 


ClAMP-CRT BUPPOHT 


2(:l4i;i0 


00569-20025 




00569-60041 


3 


1 


KNOB ABIilEMBLY-VIDEO FILTER 


20400 


1)O369-6')041 




1460-1345 


5 


2 


L EC-BOTTOM COVER 


20401) 


1460-1345 , 




4324-0105 


0 


2 


PAD-TOP COVE.R 


204HO 


4324' 0105 




5040-7201' 


0 


4 


FOOT (STANDARD) 


2040(1, 


5040 -72(,1 




5040-7202 


9 


1 


TRIM, TOP 


28400 


51)40-7202 




5040-7219 


0 


2 


STRAP, HANDLE, CAP-FRONT 


28400 


504(1 -“7219 




5040-7220 


1 


2 


STRAP, HANDLE, CAP-REAIL 


20400 


51)4(1-722(1 




5040-7221 


2 


4 


, FOOT-REAR 


2040(1 


5(140-7221 




5040-7236 


0 


2 


STRAP HANDLE-SIDE' 


20400 


504(1-7235 




5040-7253 


0 


1 


BEZEI„-C,RT 


28400 


5(1411-72.33 




5060-0420 


9 


1 


FILTER ABSYiAIR 


, 20401) 


5 II 60 -04 20 


' 


5060-9035 


0 


1 


COVER -TOP 


20401) 


51)60-9033 




5060-9047 


4 


1 


COVER -BOTTOM 


2040(1 , 


5()60"'9O47 




5060-9004 


9 


1 


COVERrLEFT BIDE 


20400 


51)61)-9O04 


1 


5060-9942 


0 


1 


COVER-RIISHT SIDE 


20400 


306(1-9942 




5061-2033 


0 


1 


INFO TRAY ASSEMBLY KIT 


20400 


3(161-2033 




00569-90002 


9 


1 


INFORMATION CARD-EiNGLISH 


2040 1) 


0 0569-90 (102 




00569-00017 


7 


1 


PANEL, "BRIGHT DRFB8 FRONT. 


20480 ■ 


00569-00017 




00569-60042 


4 


1 


KNOB ASSEMBLY -SWEEP-T I ME/ D I V 


2048(1 


■(10569-6(1042 




00569-00019 


9 


1 


bracket-mixer mounting 


2S480 


00569-0(11)19 






♦Indicates factory selected value 










HP Part 
Number 



ob569-ooo;:m> 
1490-0941 
OB5t9-;i»001fi 
0B!!i<|9-0 00ia 
013569-0 0013, 

00569-60033 
0(3569-0 0014 
00569-000;., *6 
0i;i569-6001B 
OI3569-60017 

0460-0 i'l 4 
4320-0311 
7i;30“'3En2 
013569-0 0 025 
OB550-;;.',OO36 










OI:l'55B-:30037 0 

OB55B-aOO07 0 
0(3565-00013 9 

0(3565-0 0023 1 

0B565-KO051 

00565-20093 
0B565-2O096 
o(ii569-o()oa;;:' 
I5;j0-0 094 
0B565- 00042 

OB565-00056, 0 
OB565-;;,MI060 0 

l;351-lf.'B6 0 

1251-3957 
1251-3963 

125'tr405(l 
310 0-3403 
0(3565“OOOS9 3 

OBlilO- 0 0(39 1 

0590-03132 

0624-02613 6 

140 O'" 0 017 0 

6960-0001 3 

7120-4(335 0 

7120-5674 

13090-0394 
13090-0402 
1400-0 (125 
013565 '0 01 17 
013565-001113 



Table 6*3. Replaceable Parts 



Description 



BRA(3KET-I80LftT0ll (3I3IEU> 

(.■;Ql.iPl.riR-15H4F r,l>TBPl.4Y PD.IUST B13ARD 
BMAFT-DIBPI-rtY AO-TI.IBT B(3AR1) 

BffACKET-P.C. BOARD GUIDE 
HOUBING-H.V, fOWrfR SUPPLY 

BHTPl.I) ASBF.md.Y-DATA CUNVCRTER 

PPlEL-in-.AR 

83,IEL»-HP-IB 

BHTEI.. D' ABBEMBLY-CRT 

CRT PI';;;PLA(:I:,M(-:NT Ai;l(3EME>LY , 

•■„7^PE-INDL 1.2S-IN-M ■•25-1 N T POLYU-Pti 
RUBBER 'CRT ' 

LAItEl. ■•BAFETY WARNING, CRT 

PR API F: 3 -INPUT PINNECTOR 4 50 OHM LOAD 

CIRCUIT ENCL08URE-, OTH II" ASBEMBI.Y 

'c'IRCDTT ENaOBI.mE--.BT IF ARSFHBLY^ 

CIRCUif ENUL08U»I‘.“4TH 4 511:1,1? ABBY 
PRACKFi, r-ir ABBF MPLr',, F RONT 
BRACK ET-IF ABBEMpi, Y , REAR ; 

CIRCUIT ENCU:1BUHE;-3RI> 4 7TH, II-' ABBY , 

CIRCUIT ENCL08URE'-6TH, IF ABBEMPLY >' 
OlRLUrr ENi:,L0lilURE-2Nl), IF ABBEMBiy 
BRACKET-LOWER R'f ''i; ' , ! ' 

BHOCk MOUNT- RUB.PERj E AN : 

BRACKET-PAN , , 'I', ; ' ■ ’ 

COOEW-FAN V . ' •' ','V '‘'r V 

BTUB-BHOCK MOUNT, FAN , , 

I'ONNECTOH -- 17 ' P IN lE ,'MA'f N .CAPI .E HAWW'BB ’ 
CONNECTOR-lOPtlM fc MA^ CABLE HARNESS 
CONlYEC'rOR KEYB-MA'IM UA»i. |'£, HARNEBlil ; • , i ' 

■CONNECTOR -1S9PJN F,MAiN .CABLE’ HARNEi'lB ' 
BUnCH-VIOEO' FILTER ;; ; 

SHIELD -B’l AS BOARD ' 

tlTANDOEE-HEk 1 . 25“lN-LR'JI-32‘i:HD , , 

THREADED INSERT -NUT 2 -t'.l6 , OSB-IN-LG BBT 

BPREW-'IPi* 4-24 . 375-lN-LC ’ PAN-HD- Pb’Ja 
CLAMP -CABLE ,312-D,tA ,375'-WD NYL 
PUlf •I3iil-F DOME-IID FOR .375-D-IIOLE (3TL 
LABfel. -’INFORMATION ,75-IN-WD 2 -IN-LC. PPR 
LABFL-l.'^EDRMATION , lll4-’rN "WD , 240- I’N-LC 

SOLDI- R -HS PVIE CLR INBUL . 1 75/ , 2-ID 
bolder -sleeve PU.IF CLR ’I NG1.il ,2(3/,’3-’TD 
CLAMP -CABLE .5-DIA ,5-WD NYL 
BHACKET'-MOUNTINi;;, OF BUi;1’CH 
BRACKET "MOUN'r INC , A’l’IENUATOR 



Mfr 

Code 



2(34(3(1/ 

2(3480/ 

284811 

213480 

204130 

213480 

;?a4(30 

284H10 

28480 

204(30 

(3773(1 

284(3(1 

284(3(1 

213400 

213480 

2840(1 ; 

2(34(30 

2134(30 

28480 

2(34(3(1 

;2(34130 

213480 

2134(30 

213400 

20413(1 

204olo 

204130 

284011 

28480 

2134130 

2134(30 
213480 
2048(1 
II 00011 
2(34130 

II OOliO 
28480 
2(34(3 0 
284811 
21348(1 

2(3480 
2(34 0 0 
2(3400 
2134(30 
2(34811 



Mfr Part Number 



0(3569-00020 
14911-0841 
0(3569-200113 
013569 -80 (1 12 
(18569 -00(1 r«I 

013569:-60 0’.!!’.’5 
, (18 569 -no 0,1 4 
(18569 -O (1026 
08569-6(1018 
(10569-60017,, 

TESA 761-4765 
4’52U-IKS1 1 
712(1 '"381 2 
08569-00 025 /. 

(18558-200’36 

013558-20(137 
0(355(31-20 087 
08565-0(1 (11’3 
(I8S65-0(102’3 
0(3565“20 051 , 

08565-2(1093 
00565-20096 . 
00569-00022 
1520-0094 
tl(3565-,00042 

08565-0(1(156 

(18565-20(16(1 

1251 - 12136 ’ 

1251-3957 

)251-396’3 

1251-4051 . 

31 II 0-340 ’3 . ■! V 

"'ll (3565 - 00(1 59 
(.irBer by DEBCRIPTIUN 
',059(1™0;5I32 ■ : ; 



CIRDEK’ BY l)EBCRlP’ni3N 

1,4(10-0(117 

6960-0001 

712(l-4(3’35 

7120-5674 

8(19(1 ■0394 
(il090-04li;;,l 
14(10-11025 
013565-11(1117 
0(3565" 00118 



037 (I- (16 (16 
0520-0127 6 

2190-0014 
22(1 0-0151 
2260" 0(1 (19 
2360-0117 
5040""8(:121 

08569-0 011(14 
(tl356V-(l 11029 1 

7120-381;L' 1 

9 1 35- (1(1 52 0 



CHAB3IB PAR’rS - MECHANICAI,. 

OPTION 001 

.BE/EL'-f’UBHfiU’rr(’.IN (1, 330-IN 8(11 1 JADE CRAY 284130 
BCREW -MACH 2-56 , 1(’;I(3-1N-LC PAN-HD-P07T (100(10 

UABHER-LK INTI, T NO, 2 (1(39 -IN 'ID 2(341311 

. BCREW-MACH 4-40 ,75-IN"LC PAN-MD-P07.I IKIOIIO 

NUT -HEX-W/LKUR 4-4(l~THD' , (194 -IN-THK 0 0 0 OD 

SCREW" MAfcH 6-32 .375-IN" LG PAN-HD-P07I 0110011 

PUSHBUTTON-SQUARE, OLIVE CRAY, 2(348(1 

PANEL-DREB8, FRONT D38PLAY ' 284811 

BRACK ET-HV MULTIMETER ■ 2(34(30 

LABEL" WARNING .l-tN-UD 2,6'IN-LC MYLAR 28480 

REI CRT FACEPLATE 4.2’35 'IN 'WD 28413(1 



(I',I70-II606 

ORDP’R BY DEBCRIPilON 
219(1-0014 

(3RDliR BY DEBCRlP’nON 
ORDER BY DESCRIPTION 
ORDER BY DEBCRIPilON 
50 4 (I -8821 

0 (’3569- (I (1 004 
(1(3569 - 0 0 0 29 
712O-3012 
9135-0(152 



0360 "1 6 66 0 

14(1 (1-0049 0 

210 0-00116 
2360-0197 
’3 (15 O'" II 2 2.7 
' 86711 1- II 00 17 



CHABBTB PARTB ■■■ MECHANICAL 
OPTION (1(12 

TERMINAL BTIUP 5-TERM PHEN 1,89-lN-L " 2(;14I30 

CLAHP-CABLE .812-DIA ,5-WB NYI.,1 2848(1 

REBIBTOR-VAR CONTROL UW 5K 107, LIN 2(34130 

BCREW- MACH 6-’,32 , 375-IN- I.K PAN-HD" PO’/.I (1(1 II 11 11 

WASHI:,R-Fi. MTI,C NO. 6 ,149-XN-ID 

D’IBK-WABHER, FAN SHIELD 2840(1 



036(1-1666 

141111-0049 

21(1(1-00(16 

ORDER BY DEBCRIPTION 
3115(1-02.27 
867(11-00 1117 



See Introduction to this section for 6rderln« information 
♦Indicates factory selected value 













Reference 



HP Part 
Number 



86290^0005 

1250-0914 

12504)915 

5040-0306 

08555-20093 

08555-20094 

2190-0104 

2950-0132 

08761-2027 



I 

Qty 

: 1 
! 


Description 


Mfr 

Code 


Mfr Part 
Number 


■ 

1 


Connector Assy (Type N) 


28480 


86290-60005 


1 


Body : RF Connector (Type N) 


02660 


131-150 


'■ ;' .l , 


Contact: RF Connector (Type N) 


02660 


131-149 


1 


Insulator 


28480 


5040-0306 


1 


Center Conductor 


28480 


08555-20093 


1 


Body: Bulkhead 


28480 


08555-20094 


1 


Washer: Lock 0.439 In. ID 


00000 


OBD 


1 


Nut: Hex 7/16 - 28 


00000 


OBD 


1 


Insulator ' 


28480 


08761-2027 



Figure 6-1. Input 50U Connector Jl, Exploded View 



6-103 






















Table 6-4. Rack Mount and Handle Kits 



Item 



HP Part 
Number 



5061-0090 



5061-0078 



5061-0084 



4 



5061-2072 



C 

D 



Description 



Front Handle Kit -two handles, seven inches 
high, and necessary hardware 

Rack Mount Kit -two flanges, seven inches 
high, and necessary hardware 

Rack Mount Kit with Front Handles-two 
handles, seven inches high; two flanges, 
seven inches high; and necessary hardware 

Rack Mount Kit for instrument with 
previously mounted handles— two flanges, 
seven inches high, and necessary hardware 



6-104 



Mfr 

Code 



28480 



28480 



28480 



28480 



Manufacturer's 
Part Number 



5061-0090 



5061-0078 



5061-0084 




5061-2072 




















Model 8569A 



Manual Backdating Changes 



SECTION VII 

MANUAL BACKDATING CHANGES 



M. INTRODUCTION 



7-2. This section normally contains information 
for adapting this manual to instruments for which 
the content does not apply directly. Since this 



manual does apply directly to instruments having 
serial numbers listed on the title page, no 
backdating information is given here. Refer to IN- 
STRUMENTS COVERED BY MANUAL in Sec- 
tion I for additional important information about 
serial number coverage. 
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Service 



SECTION yill 
SERVICE 



taken to avoid contact with these 
exposed terminals, which have 



8-1. INTRODUCTION 

8-2. This section provides information for 
troubleshooting and repair of HP Model 8569A 
Spectrum Analyzer. Circuit descriptions and 
simplified block diagrams are included with the 
schematic diagrams of the assemblies. Component 
location illustrations are also contained in this sec- 
tion. Schematic presentations in this manual show 
electrical circuit operation and are not intended to 
serve as wiring diagrams. 



I WARNING "I 

Troubleshooting and repair of this 
instrument are performed with 
power applied to the instrument and 
protective covers removed. Instru- 
ment service should be performed 
only by service-trained personnel 
who are aware of the hazards 
involved. Where maintenance can 
be performed without power ap- 
plied, the power should be removed. 
When any repair is completed, be 
sure that all safety features, in- 
cluding protective grounds, are in- 
tact and functioning. 

8-3. SCHEMATIC ARRANGEMENT 

8-4. The schematics are arranged in reference 
designation order. Preceding each schematic are 
the accompanying circuit description, component 
location diagram, and related material. 

8-5. TROUBLESHOOTING 



I WARNING I 

With the ac power cable connected, 
the ac line voltage is present at the 
terminals of power line assembly 
A41 FL1 (mounted on the rear panel) 
and at the LINE switrh, whether the 
LINE switch is on or off. When the 
covers are removed, care must be 

\ 



voltages capable of causing death. 

Any maintenance or repair of the 
opened instrument under voltage 
should be carried out only by a skill- 
ed person who is aware of the 
hazard involved. 

After disconnecting the ac line 
power cord, allow at least 30 
seconds for high-voltage capacitors 
to discharge before proceeding with 
maintenance. 

8-6. Troubleshooting is generally divided into 
two maintenance levels in this manual. The first 
level isolates a trouble to a circuit or assembly. 
This is done by the use of block diagrams that pro- 
vide signal levels and techniques to isolate the 
cause of a malfunction and to identify a defective 
assembly. 

8-7. At the second maintenance level, the trouble 
is isolated to a component. Schematic diagrams 
and circuit descriptions for each assembly aid in 
troubleshooting to this level. 

8-8. When troubleshooting a transistor stage, 
check for a forward bias condition of the base- 
emitter junction. If this condition exists, the next 
step is to remove this forward bias by shorting the 
base to the emitter and checking to see if the collec- 
tor voltage rises to the approximate level of the 
supply. The next step, if it is known that the tran- 
sistor is not operating in a saturated condition, is 
to check for a voltage drop between emitter and 
collector. These steps serve only as quick checks, 
but they will help in getting started with the 
problem. 

8-9. RECOMMENDED TEST EQUIPMENT 

8-10. Test equipment required to maintain the 
HP Model 8569A is listed in Table 1-3. If the 
equipment listed is not available, equipment that 
meets the minimum specifications shown may be 
substituted. 
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Model 8569A 




GRAPHIC SYMBOLS USED ON SCHEMATIC AND BLOCK DIAGRAMS 



Resistance is in ohms, 
inductance is in 
microhenries, 
capacitance is in 
microfarads, unless 
otherwise noted. 

Part of 



Circuit assembly 
borderline 



Heavy line surrounds 
functional block 
diagram within circuit 
assembly. 

Heavy line with arrows 
indicates path and 
direction of main signal. 

Heavy dashed line with 
ows indicates path 
and direction of main 
feedback. 



SMC connector jack 












Plug-in connection 



Connection symbol 
indicates a Jack (except 
for PC board edge 
connectors). 

Connection symbol 
indicates a Plug (except 
for PC board edge 
connectors). 

Assembly ground 



Chassis ground 



Earth ground 



Digital lines are 
transmitted via a bus 
line to individual 
destinations. 

Single pin of a PC 
board edge connector 



Asterisk denotes a 
factory-selected value. 
Value shown is typical. 



Shielded conductor for 
cables 



Soldered or mechanical 
connection 



Screwdriver adjustment 






Soldered jumper wire 



Front-panel control 



Figure 8-1. Graphic Symbols Used on Schematic and Block Diagrams ( 1 of 3) 
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GRAPHIC SYMBOLS USED ON SCHEMATIC AND BLOCK DIAGRAMS (Cont’d) 



't 



Test point: Terminal 
provided for test probe. 



Ferrite bead (prevents 
high frequency parasitic 
oscillations) 




cw 



Measurement point: 
Used to indicate a 
convenient point for 




General purpose diode 


measurement. No 
terminal provided for 
test probe. 




Breakdown diode: Zener 




Indicates “WARNING: 

HAZARDOUS 

VOLTAGE.” 




Schottky diode 


Indicates wire or cable 
color code, Color code 




Varactor diode 
(Varicap) 


same as resistor color 
code. First number 




Light-emitting diode 


indicates base color, 
second and third 
numbers indicate 
colored stripes. 


PIN diode 






Variable resistor: CW 







indicates clockwise 
rotation of shaft moves 
wiper towards location 
of CW. 



Thermistor 



I 

Electrolytic capacitor 



Neon voltage regulator 



MOS-FET, N-Channel 



Feedthrough capacitor 



MGS-FET, P-Channel 



Figure 8-L Graphic Symbols Used on Schematic and Block Diagrams (2 oj 3) 
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GRAPHIC SYMBOLS USED ON SCHEMATIC AND BLOCK DIAGRAMS (Cant’d) 



t 



o 







-czzi~ 



Slide switch 



Pushbutton switch 



Toggle or rocker switch 



Relay 



Mixer 



Transmission line 



Fan, motor 



Oscillator 



Tunable cavity 



HDI- 



Crystal-controlled 

oscillator 




Three-pole, YlG-tuned 
filter. 



Isolator (circulator type) 



Isolated common 
connection 



Figure 8-1. Graphic Symbols Used on Schematic and Block Diagrams ( 3 of 3) 
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SCHEMATIC SYMBOLS FOR DIGITAL INTEGRATED CIRCUITS 



The following is a guide to the symbols used for digital or logic ICs in this manual. The 
symbology is based upon American National Standard ANSI Y32.14, Graphic Symbols for 
Logic Diagrams (Two-State Devices), but does not strictly follow the standard. This figure 
should be consulted for the explanation of digital 1C symbols used in Section Vlll. 



DEFINITIONS 



Logic Element: The part or parts of a logic device symbol having a well-defined logic 
function (OR, AND, FLIP-FLOP, etc.) and one or more outputs. The inputs of a logic ele- 
ment may be data, address, or control inputs; the outputs are data outputs. 

Control Block: The part of a logic device symbol to which all logic lines common to a 
group of logic elements are connected. Lines connected to a control block are control lines. 

Function Label: The notation within a logic device symbol that denotes its overall logic 
function (counter, shift register, multiplexer, etc.). 



Line Label: The symbol or abbreviation associated with an output or input line that defines 
the action of the line. 

Indicator Symbol: A symbol associated with an input or output line which defines the ac- 
tive state or special characteristics of the line. 



Figure 8-2. Schematic Symbols for Digital Integrated Circuits ( 1 of 13) 
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SCHEMATIC SYMBOLS FOR DIGITAL INTEGRATED CIRCUITS (Confd) 
BASIC LOGIC SYMBOLS (Confd) 



Rectangular Symbols 



General 

Logic 

Element 





Control 

Block 



Logic Elements 
with Common 
Control Block 





NOTE 

If elements sharing control lines are widely separated, each element has 
a separate control block. 



♦Asterisk indicates function label placement. 



Figure 8-2. Schematic Symbols for Digital Integrated Circuits ( 3 of J 3) 
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SCHEMATIC SYMBOLS FOR DIGITAL INTEGRATED CIRCUITS (Cont’d) 
BASIC LOGIC SYMBOLS(Cont’d) 

Indicator Symbols (positive logic assumed) (Cont’d) 





ACTIVE-HIGH inputs and outputs are 
indicated by the absence of the negation 
symbol, O. 



ACTIVE PERIOD 





ACTIVE-LOW inputs and outiits are in- 
dicated by the presence of the negation 
symbol, O. 



ACTIVE PERIOD 





EDGE-TRIGGERED (dynamic) inputs 
are indicated by the presence of the 
dynamic input symbol. 

Input is active only on the positive-going 
transition. 



ACTIVE PERIOD 



Figure 8-2, Schematic Symbols for Digital Integrated Circuits (4 of 13) 
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Model 8569A 



SCHEMATIC SYMBOLS FOR DIGITAL INTEGRATED CIRCUITS (Cont’d) 


■ 


NOTE 


The logic negation symbol (0) alone gives no Information about the ac- 
tual voltage levels used in a digital circuit. For this reason the type of 
logic system (positive or negative) must be specified. In this maciual, 
unless otherwise noted on the schematic, the logic system is positive; 
that is, the more positive voltage level is the HIGH or 1 -state and the less 
positive level is the LOW or 0-state. 


FUNCTIONIABELS 




E 


ADDER 


> 


AMPLIFIER/BUFFER 




MONOSTABLE MULTIVIBRATOR (ONE-SHOT) 


& 


AND FUNCTION 




OR FUNCTION 


= 1 


EXCLUSIVE-OR FUNCTION 




BILATERAL SWITCH-A binary-controlled circuit which 
acts as on/off switch to analog or binary signals flowing in 
both directions. 


X— Y 


CODER- Input code (X) is converted to output code (Y) per 
weighted values. 


XMAX — ►Y 


PRIORITY CODER-Output code corresponds to maximum 
coefficient assignment of any active input. 


JT 


SCHMITT TRIGGER-This symbol indicates that hysteresis 
exists in the device. 


ADC 


ANALOG-TO-DIGITAL CONVERTER 


ALU 


ARITHMETIC AND LOGIC UNIT 


CNTR 


COUNTER 


CPU 


CENTRAL PROCESSING UNIT 



Figure 8-2. Schematic Symbols for Digital Integrated Circuits ( 6 of 1 3) 
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Model 8569A 



SCHEMATIC SYMBOLS FOR DIGITAL INTEGRATED CIRCUITS (Cont'd) 


LINE LABELS (Cont’d) 




An 


nTH ADDRESS BIT (ROM, RAM) 


C 


CLOCK INPUT (D-TYPE FLIP-FLOP ONLY) 


CONT 


CONTROL INPUT 


D 


DATA OR DELAY INPUT (FLIP-FLOP) 


Dn 


nTH DATA BIT INPUT 


EN 


ENABLE 


F 


3-STATE ENABLE INPUT (SEE “DEPENDENCY”) 


G 


GATING INPUT (SEE “DEPENDENCY”) 


J 


J-K FLIP-FLOP J INPUT 


K 


J-K FLIP-FLOP K INPUT 


LD 


LOAD ENABLE INPUT (SYNCHRONOUS) 


PS 


PRESET INPUT (ASYNCHRONOUS) 


R 


RESET OR CLEAR INPUT 


ft' RD 


READ ENABLE INPUT (RAM, ROM) 


■ ■■•,1 

RNG 


RANGE INPUT 


S 


SETINPUT 


SEL 


LINE OR FUNCTION SELECT INPUT 


SER 


SERIAL DATA INPUT (SHIFT REGISTER) 


T ■ 


TRIGGER INPUT (MONOSTABLE) 


WR 


WRITE ENABLE INPUT (RAM) 


Yn 


nTH DATA BIT OUTPUT OR I/O 


3-ST (placed by 
function label) 


3-STATE (used with F notation to symbolize devices that 
have an output disconnect ability) 



Figure 8-2. Schematic Symbols for Digital Integrated Circuits ( 8 of 1 3) 
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SCHEMATIC SYMBOLS FOR DIGITAL INTEGRATED CIRCUITS (Cont’d) 
DEPENDENCY NOTATION 

Dependency notation is the technique for defining input/output and input/input relation- 
ships without showing all the elements and interconnections involved. 

The two ways to represent a dependency are: (1) by suffix, and (2) by prefix. 



Suffix form: D1 orD, The suffix “1” indicates a logic connection be- 

tween the input D and a control line with the same 
numeral. The suffix may be shown as a subscript. 

Prefix form: ID The prefix “1” indicates a logic connection be- 

tween the input D and a control line with the same 
numeral. 



The type of logic relationship is further clarified by the use of the appropriate dependency 
notation: G, C, F, or A. 



The following illustrations provide examples of dependency notation. 

Gm The G input gates those inputs or outputs labeled with the same identifier m. The m is 
replaced with a number. 



The AND relationship be- 
tween X and Y is indicated 
by the AND gate symbol 
drawn in the figure on the 
left. In the figure on the 
right, the need for the AND 
gate symbol is eliminated 
by the use of the dependen- 
cy notation G. “Gl” is the 
input that gates all other in-, 
puts labeled with the same 
indentifying numeral “1.” 



Figure 8-2. Schematic Symbols for Digital Integrated Circuits (9 of 13) 
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SCHEMATIC SYMBOLS FOR DIGITAL INTEGRATED CIRCUITS (Cotifd) 

' ' I ’ 

DEPENDENCY NOTATION (Cont’d) 

Cm Control Dependency-This is used only with D-type flip-flops and indicates that the 
basic function of the flip-flop is controlled by inputs with the same identifier. The m is 

replaced v/ith a number. 




The data input to the D flip-flop is controlled by a 
clock signal applied to the control input (C). The 
data input identifier (D) is suffixed with a “1” to 
indicate the dependency relationship between the 
two inputs. In most cases, the D flip-flop is 
enabled by a control signal “C.” The “ ” sym- 

bol on the “C” input indicates that the D flip-flop 
is enabled on the positive-going edge of the signal. 
In a more complex device, there may be more than 
One control input (e.g., C2, D 2 ) 



Fm Free Dependency-This is an input that acts as a disconnect switch. The m is replaced 
with a number. Free dependency is usually used with bus lines in 3-state logic. 



jon^ 

9 0-3 

— 2 I 



“F” is the free dependency notation. When “F” is 
enabled (pin 6 low), outputs labeled “F” go to a 
high-impedance state. If “F’’ input is not enabled 
(pin 6 high), multiplexer will output data. 



MUX 
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Figure 8-2. Schematic Symbols for Digital Integrated Circuits (10 of 1 3) 
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SCHEMATIC SYMBOLS FOR DIGITAL INTEGRATED CIRCUITS (Cont’d) 
DEPENDENCY NOTATION (Cont’d) 

Am The m suffix should be replaced with a number indicating the number of locations that 
can be addressed. 



5 X-^Y 



this symbol for Random-Access Memory (RAM) 
has a ten-bit address, a four-bit input, and a four- 
bit output. 



Inputs and outputs use the same pins as indicated 
by pin numbers enclosed in parentheses. 



1023 



Address lines are weighted to correspond to the 
memory locations that can be accessed 
(A0/1023). 



—^128 
— ^ 256 
-i^512 

8 =L 

— C GI/F3 
IG2 

^ RAM p 
1(3 STATE)! 

-t!-^A,2/3 A, 2/3-^^ 

112LA.2/3;i/'iii?l 

ii!-L.A,2/3 A,2/3-itll 



Pin 8 is the device enable. Only when G1 is enabled 
(a low at pin 8) will memory be accessed. The “1” 
preceding G2 at pin 10 indicates that G2 is depen- 
dent on Gl. F3 is the free dependency notation. 
When F3 is enabled (a high at pin 8), input/output 
pins go to a high-impedance state and data cannot 
be accessed. 



Outputs are labeled “A, 2/3”. The “A” indicates 
the data output (read function) is depen- 
dent upon the memory location addressed. The 
“2/3” indicates the dependency of the out- 
put upon either the G2 enable (a high at pin 10) or 
F3 enable (a high at pin 8). 



Inputs operate identically to outputs except that a 
low at pin 10 is required for memory ac- 
cess (write function). 



Figure 8-2. Schematic Symbols for Digital Integrated Circuits (11 of 13) 
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SCHEMATIC SYMBOLS FOR DIGITAL INTEGRATED CIRCUITS (Cont’d) 
DEPENDENCY NOTATION (Ce ll’d) 

Dependency can also be indicated with logic elements appearing at inputs to control blocks. 
These input lines enable either the outputs or inputs of “dependent” logic elements. 




Two inputs are ANDed to enable a reset. 




Two inputs are ANDed to enable a trigger . 



1 




-3 


2 






T 


B0 


-3 


2 

-«i 


wmmmmmm 


r* 



Combinations of inputs enable corresponding outputs 0“- 3. 



Figure 8-2. Schematic Symbols for Digital Integrated Circuits ( 12 of 13) 
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SCHEMATIC SYMBOLS FOR DIGITAL INTEGRATED CIRCUITS (Cont’d) 
DEPENDENCY NOTATION (Cont’d) 

WEIGHT OF INPUT AND OUTPUT LINE 

Weight is the decimal equivalent of the binary value assigned to a digital line. 




In this binary-to-decimal decoder, the weight of 
A1 is 2 or 2’ ; A2 is 4 or 2^ If A0 and A2 are active, 
the total weight of the input is 5(2" + 2^, which 
produces an output at D5. 



Figure 8-2. Schematic Symbols for Digital Integrated Circuits (13 of 13) 
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8-11. REPAIR 

8-12. After-Service Product Safcfy 
Checks. Visually inspect the interior of the in- 
strument for any' signs of abnormal, internally 
generated heat such as discolored printed circuit 
boards or components, damaged insulation, or 
evidence of arcing. Find and remedy the cause of 
any such condition. 

8-13. Using a suitable ohrpmeter, check the 
resistance from the instrument enclosure to the 
ground pin on the power cord plug. The reading 
must be less than one ohm. Flex the power cord 
while making this measurement to check for inter- 
mittent opens. 

8-14. Check resistance from the instrument 
enclosure to line arid neutral (tied together) with 
the line switch ON and the power source discon- 
nected. The minimum acceptable resistance is two 
megohms. Replace any component that fails to 
meet this minimum resistance. 

8-15. Check the line fuse to verify that a correctly 
rated fuse is installed. 



8-16. Removal of A1 Front Panel Display 
Assembly 

1 . Pry up and remove top trim strip from front 
frame. 

2. Remove trim strip from left side of front 
frame (standard) or from left handle (Option 
907). 

3. if instrument is Option 907, remove left 
handle. 

4. Remove two screws from left side of front 
frame. 

NOTE 

In the following step, do not remove 
the two small screws in top of front 
panel frame. 



5. Remove one screw (close to center on Front 
Panel Display Assembly side) from top and 
one screw (close to center on Front Panel 
Display Assembly side) from bottom of front 
frame. 
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6. Carefully remove Front Panel Display 
Assembly and disconnect the three ribbon 
cables. (A special tool, HP Part Number 
8710-0580, for ease of disconnecting ribbon 
cable connectors, is contained in the HP 
8569A Service Accessories Package, HP Part 
Number 08569-60035.) 

8-17. Removal of A2 Front Panel Control 
Assembly 

1 . Pry up and remove top trim strip from front 
frame. 




2. Remove two screws from top of front frame 
(Front Panel Control Assembly side). 

NOTE 

In the following step, do not remove 
the two screws nearest the right- 
hand side of the instrument in the 
bottom of the front frame. 

I 

3. Remove two screws closest to center screw on 
bottom of front frame (control assembly 
side). 

4. Carefully remove A2 Front Panel Control 
Assembly and disconnect the three ribbon 
cables. (A special tool, HP Part Number 
8710-0580, for ease of disconnecting ribbon 
cable connectors, is contained in the 
HP8569A Service Accessories Package, HP 
Part Number 08569-60035.) The cable be- 
tween A2A3 Tuning Assembly and A29 RF- 
IF Motherboard must also be disconnected. 




8-18. Disassembly of A2 Front Panel Con- 
trol Assembly Rotary Switches 

8-19. Removal of Front Dress Panel and 
Sub-Front; Panel 

1 ; , A2 Front Panel Control Assembly. 

' ' ' 'r '■ 

2. Refnove following front-panel knobs: 
TUNING (FINE and coarse), RESOLU- 
TION BW, FREQUENCY SPAN/DIV, 
MANUAL SWEEP, TRIGGER LEVEL, 
SWEEP TIME/DIV, PRESELECTOR 
PEAK, and REF LEVEL FINE. 

3. Remove REFERENCE LEVEL knob. First 
remove retaining ring from shaft, then black 
index disc, then REF’ERENCE LEVEL knob. 
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4. Remove 3/8-inch nut and lockwasher from 
SWEEP TIME/DIV control. 

5. Remove two 1 /2-inch nuts (FREQUENCY 
SPAN/DIV and REFERENCE LEVEL con- 
trols). Remove INPUT ATTEN pointer. 
Remove front dress panel. 

6. Remove ten 4-40 screws (A2MP143 through 
A2MP152) from rear side of A2A1 Front 
Switch Assembly. Remove one long 4-40 
screw (A2MP92) and spacer (A2MP 105) 
from A2A4 Rear Switch Assembly (see 
Figure 8-3). 

WARNIN^ 

U an attempt is made to repair the 
ciutch mechanism of A2A3 Tuning 
Assembiy, HP Part No. 08565-60006, 
use extreme care. Bail bearings 
under spring tension could cause 
serious injury if they are suddenly 
released when the clutch 
mechanism is disassembled. 

7. Remove switch assemblies from sub-front 
panel, carefully maneuvering PC boards to 
clear A2A3 Tuning Assembly. (Remove 
Tuning Assembly, if necessary, by removing 
four 4-40 screws from bottom plate of Tun- 
ing Assembly.) 

8. Unsolder the five wires from A2A5 Reference 
Level Encoder Assembly . 

8-20. Disassembly of RESOLUTION BW 
Switch (Figure 8-3) 

1 . Remove A2 Front Panel Control Assembly. 

2. Remove Front Dress Panel and Sub-Front 
Panel. 

3. Remove two 4-40 nuts and lock washers from 
top portion of A2A4 Rear Switch Assembly. 

4. Remove Rear Switch Assembly; remove two 
spacers from screws. 

5. Remove bandwidth rotor (A2MP91). 

6. Remove resolution bandwidth shaft 
(A2MP85) by removing retaining ring and 
spacer washers, if any, at front of resolution 



1 
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bandwidth shaft. Slide shaft, with brass drive 
hub (A2MP75) attached, toward rear of 
switch assembly. 

NOTE 

The brass drive hub on the resolu- 
tion bandwidth shaft is preset 
against the collar on the shaft (see 
Figure 8-4b). Do not remove the 
drive hub unless the drive hub or the 
resolution bandwidth shaft has 
been damaged. 

8-21. Disassembly of FREQUENCY 
SPAN/DIV Switch (Figure 8-5) 

1 . Remove A2 Front Panel Control Assembly. 

2. Remove Front Dress Panel and Sub-Front 
Panel. 

3. Disassemble RESOLUTION BW switch. 

4. Remove bandwidth detent (A2MP82). 

Remove four 4-40 nuts from rear of A2A1 
Front Switch Assembly, holding FREQUEN- 
CY SPAN/DIV switch against front of Front 
Switch Assembly. 

6. Remove two long 4-40 screws, two spacers, 
and frequency span detent (A2MP83) with 
brass bushing (A2MP88) attached. 

7. Loosen set screws in brass coupling hub 
(A2MP72) on rear side of Front Switch 
Assembly and remove coupling hub from fre- 
quency span shaft ( A2MP2 1 0). 

8. Remove frequency span shaft with frequency 
span rotor (A2MP84), slotted bushing^ 
(A2MP79), brass drive hub (A2MP73), and* 
torsion spring (A2MP1 18) attached. 

9. Remove torsion spring from contact side of 
frequency span rotor and slide frequency 
span rotor with slotted bushing off end of fre- 
quency span shaft. 

NOTE 

The brass drive hub on the frequen- 
cy span shaft is preset at 15.200 mm 
(0.600 inch) from the end of the shaft 
(see Figure 8-4e). Do not remove the 
brass drive hub unless the drive hub 
or the frequency span shaft has 
been damaged. 
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Figure 8-3, A2 Front Panel Control Assembly , Rear View 
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8-22. Disassembly off REF LEVEL Switca 
(Figure 8-3) 



1 . Remove A2 Front Panel Control Assembly. 

2. Remove Front Dress Panel and Sub-Front 
Panel. 

3. Remove three 4-40 nuts and lock washers 
from level pot plate (A2MP70). There are 
four set screws in the Reference Level En- 
coder Assembly rotary switch hub 
(A2A5MP2). Loosen two set screws closest to 
Front Switch Assembly PC board. Slide REF 
LEVEL FINE shaft (A2MP68) out toward 
front of Front Switch Assembly. 

4. Remove level pot plate (A2MP70), REF 
LEVEL FINE pot (A2R1), and Reference 
Level Encoder Assembly (A2A5) together. 
Remove three short spacers (A2MP92 
through A2MP94) from between level pot 
plate and Reference Level Encoder Assembly. 

5. Unsolder three REF LEVEL FINE pot leads 
from Front Switch Assembly PC board. 

6. Remove three long spacers (A2MP106) from 
long screws. Remove fixed shaft (A2MP87) 
with slotted crank ( A2MP7 1 ) attached . 



NOTE 

The slotted crank on the fixed shaft 
is preset for proper alignment (see 
Figure 8-4a). Do not remove the slot- 
ted crank unless it or the fixed shaft 
has been damaged. 



7. Loosen set screws in rotating lockout 
( A2M P77) and remove rotating lockout . 

8. Remove three 4-40 nuts and lockwashers 
holding IF gain detent (A2MP69). Remove 
three long screws (A2MP97 through 
A2MP99) and spacers. Remove conical com- 
pression spring (A2MP1 13). 

9. Remove ball bearing and small spring from 
double-contact (reference level) rotor 
(A2MP81). 
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NQTE 

The rear brass drive hub (A2MP76) 
on the reference level shaft 
(A2MP86) is preset at 9.525 mm 
(0.375 inch) from the end of the shaft 
(see Figure 8-4d). Do not remove the 
rear brass drive hub unless the drive 
hub or the reference level shaft has 
been darnaged. 

10. Press reference level shaft from rear side of 
switch assembly and loosen set screws in 
front brass drive hub (A2MP74) on front side 
of Front Switch Assembly. 

11. Remove reference level shaft with rear brass 
drive hub attached. Remove rotor. 



8-23. Disassembly of INPUT ATTEN Switch 
(Figure 8-5) 

1 . Remove A2 Front Panel Control Assembly. 

2. Remove Front Dress Panel and Sub-Front 
Panel. 

3. Remove three 4-40 nuts, lockwashers, 
spacers, and screws holding attenuator detent 
(A2MP68). Remove attenuator detent. 

4. If REF LEVEL switch has not been 
disassembled, loosen set screws in front brass 
drive hub (A2MP74). 

5. Remove double-contact (attenuator) rotor 
(A2MP80). Remove ball bearing and small 
spring from rotor. 



8*24. Disassembly of SWEEP TIME/DIV 
Switch (Figure 8-3) 

1 . Remove A2 Front Panel Control Assembly. 

2. Remove Front Dress Panel and Sub-Front 
Panel. 

3. Loosen set screws in 48-tooth spur gear 
(A2A4MP12) closest to center on rear side of 
A2A4 Rear Switch Assembly. Remove 48- 
tooth spur gear and flat washer. 

4. Remove two 4-40 nuts and lockwashers from 
rear side of A2A4 Rear Switch Assembly. 
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5. Remove two 4-40 screws, spacers, and sweep 
time detent (A2A4MP1). Remove ball bear- 
ing and small spring from sweep time rotor 
(A2A4MP4). 

6. Remove sweep time rotor and sweep time 
shaft (A2A4MP5) with brass drive hub 
(A2A4MP6) attached. 

NOTE 



Model 8569A 

7. Hold sweep time detent (A2A4MP1) with 
stop tab point downward. The sweep time de- 
tent hat 22 detent holes and has a short brass 
bushing (no threads showing) fastened to it. 
Place two 3/4-inch 4-40 screws through top 
side of sweep time detent. 

8, Place one 1 /2-inch spacer on each 3/4-inch 
screw and place sweep time detent over sweep 
time rotor. 



The brass drive hub on the sweep 
time shaft is preset at 7.000 mm 
(0.275 inch) from the end of the shaft 
(see Figure 8-4c). Do not remove the 
brass drive hub unless the drive hub 
or the sweep time shaft has been 
damaged. 

8-25. Assembly of SWEEP TIME/DIV Switch 

1. Place sweep time rotor (A2A4MP4), with 
contact fingers down, on front side of A2A4 
Rear Switch Assembly. The sweep time rotor 
is a double-contact rotor with no stop pins. 

2. Place black sweep time shaft (A2A4MP5) 
with preset brass drive hub (A2A4MP6) in 
sweep time rotor with pin (on brass drive hub) 
in one of 22 slots in rotor and with long end 
of sweep time shaft through sweep time rotor. 

3. Place flat washer (A2A4MP27) over long end 
of sweep time shaft (rear side of A2A4 Rear 
Switch Assembly). 

4. Place 48-tooth spur gear (A2A4MP12) on 
sweep time shaft (redr side of A2A4 Rear 
Switch Assembly). Be sure 48-tooth spur gear 
is as far down on sweep time shaft as it will 
go. Tighten set screw in 48-tooth spur gear. 



CAUTION 



Do not apply lubricant to the metal 
contact fingers on the rotor or to the 
contacts on the PC board. 

5 . Place small spring in hole in sweep time rotor 
and apply small amount of lubricant grease 
to small spring and rubbing part of sweep 
time rotor. 

6. Place ball bearing on small spring in sweep 
time rotor. 
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9. Hold in place and fasten on rear side of A2A4 
Rear Switch Assembly with small 
lock washers and 4-40 nuts. 

10. Check switch for mechanical ease of 
movement by rotating 48-tooth spur gear. 
This switch has no stop pins, so it should 
rotate freely through 360 degrees. Position 
sweep time rotor so contacts are positioned 
with 10 ms arrow on front side of A2A4 Rear 
Switch Assembly PC board. 

8-26. Assembly of FREQUENCY SPAN/DIV 
and RESOLUTION BW Switches 

1 . Insert slotted bushing (A2MP79) into 
frequency span rotor (A2MP84) from contact 
finger side of rotor. Insert frequency span 
shaft (A2MP210) with brass drive hub 
(A2MP73) attached, short end through op- 
posite side of frequency span rotor (side 
without contact fingers). Rotate frequency 
span shaft so pin (on brass drive hub) falls in- 
to one of 22 slots in frequency span rotor. 

2. Align slotted bushing and slip hairpin-like 
torsion spring (A2MP118) through slots of 
slotted bushing from side of frequency span 
rotor with single raised pin. Place bent ends 
of torsion spring between two raised pins on 
opposite side of frequency span rotor to 
secure torsion spring. 



CAUTION 



Do not apply lubricant to the metal 
contact fingers on the rotor or to the 
contacts on the PC board. 

3. Place small spring in hole in frequency span 
rotor and apply small amount of lubricant 
grease to small spring and rubbing part of 
f requency span rotor . 













Model 8569A 



Service 



4. Place ball bearing on small spring. Place 
frequency span detent (A2MP83) over fre- 
quency span shaft with stop tab pointing 
downward. The frequency span detent has 22 
detent holes and has long brass bushing 
secured with two nuts. Position frequency 
span rotor so stop tab of frequency span de- 
tent does hot fall within the small space be- 
tween stop pins on the frequency span rotor. 

5. Place 41 mm (1-5/8 inch) screws in holes of 
frequency span detent with screw heads on 
same side of frequency span detent as thread- 
ed part of brass bushing. Place ’ 3 mm (1/2 
inch) spacer on each screw. 

6. Carefully place partially assembled 
FREQUENCY SPAN/DIV switch on A2A1 
Front Switch Assembly PC board with fre- 
quency span detent positioned so stop tab is 
toward top of A2A1 PC board (see Figure 
8-5). Secure FREQUENCY SPAN/DIV 
switch with two 4-40 nuts on each long screw 
(rear side of A2A1 Front Switch Assembly 
PC board). Do not use lock washers. 

7. Rotate FREQUENCY SPAN/DIV switch to 
check for proper alignment, if switch is bind- 
ing, loosen four 4-40 nuts on rear side of 
A2A1 Front Switch Assembly and realign as 
necessary. 



8. Place bandwidth detent (A2MP82) over long 
screws with stop tab pointed outward and 
toward top of A2A1 Front Switch Assembly. 
The bandwidth detent has 22 detent holes and 
has a large (22 mm) center hole. 

9. Place ball bearing in detent hole near bottom 
of bandwidth detent. 



10. Place brass coupliig hub (A2MP72) over 
frequency span shaft with pin pointing out- 
ward. Place black end of resolution band- 
width shaft (A2MP85), with preset brass 
drive hub (A2MP75) attached (see Figure 8- 
4b), through single-contact bandwidth rotor 
(A2MP91). Insert resolution bandwidth shaft 
from side opposite finger contact of band- 
width rotor, allowing pin in brass drive hub 
to fall into one of 22 slots in bandwidth rotor. 



CAUTION 



Do not apply lubricant to the metal 
contact fingers on the rotor or to the 
contacts on the PC board. 

1 1 . Place small spring in hole in bandwidth rotor 
and apply small amount of lubricant grease 
to small spring and rubbing part of band- 
width rotor. 

12. Insert long part of resolution bandwidth 
shaft in frequency span shaft on A2A1 Front 
Switch Assembly, making sure that small 
spring in bandwidth rotor is directly over ball 
bearing on bandwidth detent . 

13. Place 13 mm (1/2 inch) spacer on each long 
screw and place A2A4 Rear Switch Assembly 
over screws. Secure with lockwashers and 
4-40 nuts. End of resolution bandwidth shaft 
must not bind against hole in A2A4 Rear 
Switch Assembly PC board. 

14. Place small flat washer over front end of 
resolution bandwidth shaft and secure with 
small retaining ring. 

15. Switch should be pushed in. Adjust brass 
coupling hub by holding switch assemblies 
front side up. Be sure brass coupling hub has 
dropped down as far as possible with pin (on 
brass coupling hub) in one of 22 slots in band- 
width rotor. 

16. Tighten two set screws in brass coupling hub. 
Switch should rotate freely and push or pull 
freely in any position of switch. 

8-27. Assembly of REF LEVEL and INPUT 
ATTEN Switches 



CAUTION 



Do not apply lubricant to the metal 
contact fingers on the rotor or to the 
contacts on the PC board. 

1. Place small spring in hole in double-contact 
(attenuator) rotor (A2MP80) and apply small 
amount of lubricant grease to small spring 
and rubbing part of rotor. Rotor has a long 
pin protruding from side opposite contact 
fingers. 
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2. Place three 19 mm (3/4 inch) 4-40 screws 
through attenuator detent (A2MP68) with 
heads on same side of attenuator detent as 
threaded part of brass bushing. Attenuator 
detent has only eight detent holes and has 
long brass bushing secured with two nuts. 

3. While holding three screws in place, hold 
attenuator detent with threaded portion of 
brass bushing facing downward. Place one 13 
mm (1/2 inch) spacer on each of the three 
screws. 

4. Place brass drive hub (A2MP74) on 
attenuator detent, making sure the pin (set 
off-center on side of brass drive hub) is 
toward bottom side, closest to attenuator de- 
tent. Place ball bearing on second or third 
hole from stop tab on attenuator detent. 

5. Place double-contact (attenuator) rotor on 
top of brass drive hub with long pin pointed 
downward and small spring over ball bearing. 

6. Place A2A1 Front Switch Assembly, front 
side down, over three screws with stop tab of 
attenuator detent toward top edge of A2A1 
Front Switch Assembly PC board. Secure 
switch with three lockwashers and 4-40 nuts 
on rear side of A2A1 Front Switch Assembly. 

7. Insert large, hollow reference level shaft 
(A2MP86), with preset brass drive hub 
(A2MP76) attached, through double-contact 
(reference level) rotor (A2MP81), long end 
first through slotted side of rotor. Pin in 
brass drive hub should tall into one ot 22 
slots in rotor. 

8. Align brass drive hub and rotor using shaft of 
small pozi-drive screwdriver. Insert long part 
of reference level shaft through rear side of 
A2A1 Front Switch Assembly PC board, 
rotor, and brass drive hub so reference level 
shaft protrudes through front of switch 
assembly. 

9. Place three 57 mm (2-1/4 inch) screws 
through front side of A2A 1 Front Switch 
Assembly PC board. Place one 13 mm (1/2 
inch) spacer on each of the three screws pro- 
truding through rear side of A2A1 Front 
Switch Assembly. 
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CAUTION 



Do not apply lubricant to the metal 
contact fingers on the rotor or to the 
contacts on the PC board. 

10. Place small spring in hole in double-contact 
(reference level) rotor and apply small 
amount of lubricant grease to small spring 
and rubbing part of rotor. 

11 „ Place conical compression spring (A2MP113) 
on reference level shaft with small end of 
spring down (toward brass drive hub). Place 
bail bearing on small spring in rotor. 

12. P.ace IF gain detent (A2MP69), with fixed 
lockout (A2MP78) attached, over three long 
screws with fixed lockout facing outward. 
Hold in position and secure with three 4 40 
nuts. Do not use lockwashers. Make sure IF 
gain detent is properly aligned to allow tree 
movement of reference level shaft before 
tightening the three 4-40 nuts. 

13. Looking at the INPUT ATTEN switch from 
front and top of A2A I Front Switch 
Assembly, double-contact (attenuator) rotor 
should be positioned so its stop pin is on tjhe 
right side of stop tab of attenuator detent. 
Looking at REF LEVEL switch from rear 
side of A2A I Front Switch Assembly, rotor 
should be positioned so its stop pin is on the 
right side of stop tab of IF gain detent. 



CAUTION 



14. 



If the set screws in the knob are 
tightened too much, the hollow 
reference level shaft will collapse 
and be ruined. 

Turn switch assembly front side down and 
make sure front brass drive hub is as close as 
it can be to brass bushing in attenuator de- 
tent. Temporarily tighten one set screw in 
front brass drive hub and turn switch 
asserpbly over (front side up). Keeping front 
brass drive hub as close as possible to brass 
bushing in attenuator detent, loosen set screw 
in front brass drive hub and position so drive 
hub pin is centered over second slot from long 
dowel pin in double-contact (attenuator) 
rotor. Tighten both set screws in front brass 
drive hub. 
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15. Using one of large knobs (from front panel), 
turn switch shaft to test mechanical ease of 
movement over full range of each switch. 
Switch should move in and out freely with 
spring action and should rotate freely with 
control pushed in or not pushed in. 

16. Place rotating lockout (A2MP77) over 
reference level shaft on rear side of A2A I 
Front Switch Assembly with small pin on fix- 
ed lockout centered between teeth of rotating 
lockout. Tighten set screws in rotating 
lockout. 

17. Place one 22 mm (7/8 inch) spacer on each 
long screw. Place fixed shaft (A2MP87), with 
slotted crank (A2MP71) attached to it, 
through hollow reference level shaft wiih slot 
of slotted crank slid over large pin on fixed 
lockout. 

18. Place A2A5 Reference Level Encoder 
Assembly (rotor side toward A2A1 Front 
Switch Assembly) over three long screws. 
Place one 8 mm (5/16 inch) spacer on each 
long screw. 

19. Set A2R1 REF LEVEL FINE potentiometer 
fully counterclockwise (rising small knob 
from front panel controls, if necessary). 
Place level pot plate (A2MP70), with poten- 
tiometer A2R1 attached, over three long 
screws. Secure with three lockwashers and 
4-40 nuts. 

20. Set PC rotor assembly (A2A5MP1) so fingers 
contact encoder PC board at arrow labeled 
‘o.’ Tighten two set screws closest to PC rotor 
assembly in rotary switch hub (A2A5MP2). 

21. Insert reference level fine shaft (A2MP67) 
from front side of switch assembly as far as it 
will go. Tighten remaining two set screws in 
rotary switch hub. Solder three leads from 
REF LEVEL FINE potentiometer to A2A1 
Front Switch Assembly PC board. (Color 
codes of wires are etched on PC board.) 



8-28. Installation of Sub-Front Panel and 
Front Dress Panel 

1 . Place 1/4-28 bushing over sweep time control 
shaft (A2A4MP3) so threaded portion is 
toward front of switch assemblies. Place 
switch assemblies over sub-front panel and 
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fasten A2A1 Front Switch Assembly to sub- 
front panel using ten 4.75 mm (3/16 inch) 

4-40 pan head screws (A2MP143 through 
152). 

2. Place 19 mm (3/4 inch) spacer (A2MP105) 
between A2A1 Front Switch Assembly and 
A2A4 Rear Switch Assembly (see Figure 8-3). 

Place 25 mm (1 inch) 4-40 pan head screw 
(A2MP92) with lockwasher through A2A4 

' Rear Switch Assembly, spacer, and A2A1 
Front Sv/itch Assembly. Tighten screw. 

3. Solder the five wires from A2A4 Rear Switch 
Assembly to A2A5 Reference Level Encoder 
Assembly. (Color codes of wires are etched 
on PC board.) 

4. Place front dress* panel over control shafts, 
pushbuttons, and LEDs. 

5. Place input attenuator pointer (A2MP9) over 
brass bushing on REFERENCE LEVEL con- 
trol. Secure wif!i 3/8-32 nut with collar. Align 
input attenuator pointer so collar of 3/8-32 
nut slips down through pointer. 

6. Place 3/8 inch lockwasher and 3/8-32 nut 
over brass bushing on FREQ SPAN/DIV 
control and tighten nut. 

7. Place 1/4-28 bushing (on SWEEP 
TIME/DIV control shaft) through sub-front 
and front dress panels. Secure with 1/4 inch 
lockwasher and 1/4-28 nut. 

8. Set sweep time rotor (A2A4MP4) by turning 
48-tooth spur gear (A2A4MP13) until fingers 
contact PC board at arrow labeled ‘10 ms.’ 

9. Place SWEEP TIME/DIV knob on SWEEP 
TlME/DlV control and tighten set screws 
with knob set to 1 0 mSEC. 

10. Place coarse tuning knob on TUNING 
control and tighten set screws. Place FINE 
tuning knob on TUNING control, leaving a 
slight amount of space between coarse tuning 
knob and FINE tuning knob. Tighten set 
screws. 

11. Place FREQUENCY SPAN/DIV knob on 
FREQUENCY SPAN/DIV control and 
tighten one set screw. Turn FREQUENCY; 
SPAN/DIV control fully clockwise. Loosen 
set screw and set knob to indicate a FRE- 
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QUENCY SPAN/DIV setting of ‘F’ (full 
span). Tighten set screws. 

12. Place RESOLUTION BW knob on 
RESOLUTION BW control, leaving a slight 
amount of space between FREQUENCY 
SPAN/DIV knob and RESOLUTION BW 
knob. Tighten one set screw and turn 
RESOLUTION BW control fully clockwise. 
Loosen set screw and set RESOLUTION BW 
knob so green OPTIMUM arrows are align- 
ed. Tighten set screws. 

13. Place large knob on REFERENCE LEVEL 
control and tighten one set screw. Turn con- 
trol fully clockwise. Push knob in and again 
turn fully clockwise. Loosen set screw. Hold 
slotted crank (A2MP71) against fixed lockout 
(A2MP78) at rear of switch assemblies. Place 
black index disc (A2MP10) over front end of 
fixed shaft with REF LEVEL dBm window 
toward top of front panel. Secure index disc 
with small retaining ring. 

14. Pull large knob away from front dress panel 
until index disc is properly seated in the recess 



of the large knob. Turn knob so ‘-90’ ap- 
pears in REF LEVEL dBm window and 
tighten set screws. 

15. Place REF LEVEL FINE knob on REF 
LEVEL FINE control and tighten one set 
screw. Turn REF LEVEL FINE control fully 
counterclockwise. Loosen set screw and set 
REF LEVEL FINE knob for an indication of 
0 (centered under REF LEVEL dBm win- 
dow). Tighten set screws. 



16. Turn three small shafts (PRESELECTOR 
PEAK, MANUAL SWEEP, and TRIGGER 
LEVEL) fully clockwise. Place small knob on 
MANUAL SWEEP control and position so 
mark on small knob points tc last mark on 
front dress panel (approximately 5 o’clock). 
Tighten set screws. Place small knos on 
PRESELECTOR PEAK and TRIGGER 
LEVEL controls. Position each small knob so 
mark points to same relative positi ^n as set- 
ting for MANUAL SWEEP control. Tighten 
setscrews. 
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Figure S-6. Overall Block Diagram (1 of 2) 
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DIGITAL STORAGE SECTION, CIRCUIT DESCRIPTION 

The Digital Storage Section consists of the following assemblies: 

• A4 Z Axis Assembly 

• A7 Input/Output Assembly 

• A8 Microprocessor Assembly 

• A9 Data Converter Assembly 

These circuits perform two major functions. One major function — controlled by the Central Processing 
Unit (CPU) in A8-is to acquire display data, process it, and store it in Stroke Memory. The other major 
function -controlled by the Counter — is to retrieve data from Stroke Memory and to display it as in- 
dividual strokes on the CRT. 

To acquire display data, the CPU measures the analog horizontal voltage (SWEEP -5 to -f 5V) and the 
analog VERTICAL voltage. Since the CPU can only process digital information, it uses the Control 
Latches in A7 Input/Output Assembly to control the circuitry (in A9 Data' Converter) that converts the 
analog signals to digital information. This circuitry consists of Multiplexer, Peak Detector, Track and 
Hold, and Analog to Digital Converter. A16 Sweep Generator Assembly e'^tablishes the rate of data 
acquisition, which varies with instrument sweep speed. During normal operation, the CPU alternately 
takes samples of the horizontal and vertical signals; the horizontal (X) value determines the memory ad- 
dress at which the vertical (Y) value is stored. 

The Counter in A8 controls the other major function of the Digital Storage Section: to retrieve data from 
Stroke Memory in A8 and to convert that data to individual strokes on the CRT, 

The vertical signal is generated by the Digital Y Generator in A9 Data Converter Assembly. Since the Y 
data is stored sequentially in Stroke Memory in A8, the Counter can determine the address of the data 
needed to draw each successive stroke. The Counter accesses Stroke Memory whenever the CPU is ac- 
cessing the Program ROM to guarantee that there is no conflict between the CPU and the Counter in 
addressing Stroke Memory. The data acquired during this access is then stored in the Y Data Buffer in A9. 
Control logic from A8 determines the time at which the Y Data Buffer transfers its data to the Digital Y 
Generator. The Digital Y Generator converts the retrieved data to an analog voltage that is applied 
through A5 X-Y Amplifier Assembly to the vertical deflection plates of the CRT. 

The horizontal (X) signal for the digital storage display is generated in A5. The Digital X Generator in that 
assembly receives control signals derived from the Counter in A8 and generates an appropriate ramp 
voltage that is amplified and applied to the horizontal deflection plates of the CRT. 

The Z signal, generated in A4 Z Axis Assembly, controls both the brightness and the blanking of the trace. 
The Digital Y Generator in A9 Data Converter sends stroke length information to Z Modulation in A4. 
Stroke length information is then converted to a brightness signal, so that long strokes will not be dimmer 
than short ones. Blanking Logic in A4 combines all blanking inputs and control logic inputs to produce 
one blanking signal that controls the blanking of the CRT. 

The Digital Storage Display section also performs secondary functions that are integral to the operation of 
the instrument but are not necessarily involved with the acquisition and display of X and Y signals. 

Secondary functions performed by the CPU include response to display control pushbuttons, in- 
terpretation of instrument control switches, operation of the HP-IB interface, and execution of test 
routines. 

Input Interfaces in A7 Input/Output Assembly provide the CPU with information about instrument 
controls. Two of, the interfaces send data from the display pushbuttons to the CPU to establish the display 
mode of operation. Another interface establishes instrument options that are controlled by the CPU. Nine 
of the interfaces receive data about the control settings of the RF-IF portion of the instrument. The CPU 
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converts this data into character strings and stores them in System Memory in A8 Microprocessor 
Assembly. The Character Generator in A4 Z Axis Assembly retrieves these character strings to generate 

the control setting display on the CRT. 

The HP-IB Interface allows the CPU to input and output data to external devices and to receive commands 
via A43 HP-IB Connector Assembly. 

Nine test routines in the Program ROM are used to adjust, verify, and troubleshoot the digital storage cir- 
cuitry. For example, at instrument turn-on, the CPU uses four of the routines to perform a system seli-test 
to verify the integrity of the Program ROM, the System Memory, and the Stroke Memory. 

Secondary functions controlled by the Counter include display of characters, graticule illumination, an 

analog trace for fast sweep speeds, and an analog dot in the manual sweep mode. 

To draw characters on the CRT screen (see Figure 8-7), character dot data is imposed on a fixed yertic^ 
raster, which is approximately one division high at the top of the screen. To create the raster, two fixed Y 
values are held in the Y Data Buffer in A9 and are fed alternately to the Digital Y Generator. Since 16 
vertical strokes are dedicated to each character, the Counter must access a new character m Sys cm 
Memory once every 16 strokes. The Counter accesses the System Memory and inputs the data to the 
Character Generator whenever the CPU accesses the Program ROM. 

For graticule illumination, a vertical raster, of full screen amplitude, is generated by holding zero and full- 
scale as the two values in the Y Data Buffer. At the same time, the beam is delocused to give uniform 

illumination. 

/ 

At sweep speeds of 2 ms and faster, the microprocessor does not have enough time to convert analog data 
to digital information and to store it. To maintain display information, a mixed mode takes place in which 
character display and graticule illumination are digitally controlled while the displayed trace is analog. 
Both of the digitally derived traces are blanked (but not cleared) during mixed mode operation. The 
Counter cycles through its normal display sequence: trace A (blanked), graticule illumination, trace B 
(blanked), and characters; except that the trace B timing is altered. (Display refresh waveforms are 
illustrated in Figure 8-7.) At the start of trace B, the Counter stops and waits for the next analog sweep to 
begin. The CRT then displays the analog signal for the same amount of time it would have normally 
displayed trace B. When the trace B time is over, the Counter stops again and waits tor the ananog trace in 
progress to finish. (The RETRACE BLANK line from A16 Sweep Generator signals the start and com- 
pletion of the analog trace.) When the analog trace is finished, the Counter resumes operation. 

When the instrument is in manual sweep mode, the dignal display operates normally except for the 
blanking of both traces A and B. The display is switched to analog for a brief lime at the start of the time 
slots allotted to traces A and B to produce an analog signal that is no brighter than the rest of the display. 

DIGrrAL STORAGE TROUBLESHOOTING 

The firmware of the HP 8569A contains a set of nine test routines that are used to perform adjustments, to 
verify correct operation of the digital storage section, and to troubleshoot the digital storage circuitry. The 
test and adjustment procedures are found in Section V, Adjustments. 
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Figure 8-7. Display Refresh Waveforms 
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Figure 8-8. Digital Storage Section, Block Diagram 
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Model 8569A Service 

A1 FRONT PANEL DISPLAY ASSEMBLY, CIRCUIT DESCRIPTION 

A1 Front Panel Display Assembly consists only of AlAl Display Switch Assembly, which provides the 
switches and potentiometers affecting the CRT display. 

A1A1 Display Switch Assembly 

AlAl Display Switch Assembly includes 15 pushbutton switches and 2 potentiometers: 

□ CLEAR/RESET 

□ TRACE A WRITE 

□ TRACED WRITE 

□ TRACE A MAX HOLD 

□ TRACE DM AX HOLD 

□ TRACE A STORE VIEW 

□ TRACE B STORE VIEW 

□ TRACE A STORE BLANK 

□ TRACE B STORE BLANK 

□ SAMPLE 

□ DGTL AVG 

□ INP— B-*A 

□ PLOTGRAT 

□ PLOT CHAR 

□ PLOTTRACE 
O SCALE INTEN 

, O INTEN 

Refer to Section III for a description of the individual controls. References to these controls, as they apply 
to other assemblies, may be found in the circuit descriptions of A4 Z Axis Assembly and A7 Input/Output 
Assembly. 
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Model 8569A Service 

A3 DISPLAY ADJUST ASSEMBLY, CIRCUIT DESCRIPTION 

A3 Display Adjust Assembly includes four front-panel screwdriver adjustments: FOCUS, TRACE 
ALIGN, HORIZ POSN, and VERT POSN. 

A3R1 FOCUS varies the potential on the focus grid of the CRT. (Refer to A6 High Voltage Power Supply 
Assembly.) 

A3R2 TRACE ALIGN adjusts the amount of current through the Trace Align coil. (Refer to A6 High 
Voltage Power Supply Assembly.) 

The potentiometers A3R3 HORIZ POSN and A3R4 VERT POSN are discussed in the circuit description 
of A5 X-Y Amplifier Assembly. 
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A1A1 DISPLAY SWITCH ASSEMBLY 
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A3 DISPLAY ADJUST ASSEMBLY 
08569-60002 
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1. REFERENCE DESIGNATORS WITjl 
THIS ASSEMBLY ARE ABBREVIATED. 
FOR COMPLETE REFERENCE DESIG- 
NATION, PREFIX ABBREVIATION W»TH 
ASSEMBLY DESIGNATION. 
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DEFINITION j 


CLEAR/ 

RESET 


CLEARS TRACES AND 
RESETS CPU SWITCH. 


DGTL AVG 


DIGITAL AVERAGE 


FOCUS 


DISPLAY FOCUS 
CONTROL 


HORIZ 
POSN 1 


HORIZONTAL POSITION 
1 CONTROL 


HORIZ 
POSN 2 


HORIZONTAL POSITION 
2 CONTROL 


INP-B->A 


DISPLAYS TRACE A AS 
DIFFERENCE BETWEEN 
INPUT SIGNAL AND 
STORED TRACE B. 


INTEN 

MAX 

HOLDA 


DISPLAY INTENSITY 
CONTROL 

HOLDS MAXIMUM VALUE 
OF TRACE A. 


MAX 
HOLD B 


HOLDS MAXIMUM VALUE 
OFTRACEB. 


PLOT 

CHAR 


TRANSMITS CHARACTER 
DATA TO PLOTTER. 


PLOT 

GRAT 


TRANSMITS GRATICULE 
DATA TO PLOTTER. 



MNEMONIC 


DESCRIPTION 


PLOT 

TRACE 


TRANSMITS TRACE 
DATA TO PLOTTER. 


SAMPLE 


SAMPLES INPUT SIG- 
NAL AT REGULAR 
INTERVALS. 


SCALE 

INTEN 


CONTROLS GRATICULE 
ILLUMINATION. 


1 STORE 

i BLANK A 

1 


BLANKS TRACE A 
ON DISPLAY. 


STORE 
BLANK B 


BLANKS TRACES 
ON DISPLAY. 


' 

^;tore 

VIEW A 


STORES CURRENT 
TRACE A. 


S'fORE 

VIEWB 

1 


STORES CURRENT 
TRACE B. 


I 

VEBT 
POSN 1 


VERTICAL POSITION 
1 CONTROL 


VERT 
POSN 2 


VERTICAL POSITION 
2 CONTROL 


WRITE, A 


UPDATES AND DIS- 
PLAYS TRACE A. 


WRITE B 


UPDATES AND DIS- 
PLAYS TRACE B. 



A1, 



A3 



Figure S-11, 



A1 Front Panel Display Assembly and A3 Display Adjust Assembly, Schematic Diagram 
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Figure 8-12. A2AJ Front 



Switch Assembly and A2A2 Frequency Display Assembly , Component Loeations 
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I 
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I 

I 



I 

I 



I 

I 



A2A1J1 



P/A/, 


S/GVA L 


TO/FfrOM. 


PU7JC T/ON 
BLOCK 


/ 


A/AP/20W 


AtSPhiO, A/f-.PI-4k, A 7 P 1 - 8 , 

AiaPI-4Z, A/9P/-/5 


0 


2 


86 


AI3PI-30, A/6P/-20, A/7(0/-20, 

A.iaPt-ZO, A20P/-ZO, ffPJZ-6 CiD 


0 


3 


85 


ATBPt-tS, A/6P/-/9, Ani'i n, AIP,PI~I^ 
AZDPI-l9,AZaP/-40,PPJ2-S (?'/) 


0 


4 


87 


AllPt-IA, A/3P/-/4. A/bPi-Zt 

AnPt-Zh AI&P/-2/, AZOP/-2/ 


0 


5 


zEfza 


A 1 API -29, A IBP 1 - 29, A7PI-9 


o 


6 


&S 


A//P/-/5/ A/^P/-/S, Ati,P/-SZ 

AI7PIZZ, A/aP/-ZZ, jAZCsPI-ZZ. 


0 


7 


B4 


A/6P/-/S, A/7P/-/e, A/eP/-/& 

AZaPt-CB, AZ8F/-39. PFjZ-rf 


o 


8 


/ PG6 


A22P/-40 , A7PI-BI 




8 


/4UL7IBAWO 


A7PI-I0, AI6PI-40, AI7PI-40, 
AI8PI-40 


0 


to 


/ P(S. 5 


A22P/-39 ,A7PI-82 




/ / 


83 


A,'<6P/-/7, 4/7P/-/7, Al&Pj-n 
A20P/-/7, PP22-3 .A28PI -38 


o 


iZ 


/ AG 4 


A;^'2P/-3a .A7PI-B3 




/ 3 


FULL 


AI5PI-27, AI6PI-3 9, AI7PI-39, 
AI8P1-39.A7PI -II 


0 




/ FCj 3 


A24P/-35 , A7PI -34 




15 


82 


A/7P/-/6, A/e P/- /6, A/fjP/- /B , 
A20P/-/6, PPJ2-Z lyB) 


0 


/<s 


/ PO 2 


AZ4P/-54 , A7PI -55 




/7 


Bl 


AI3P/-/Z, A/4P/-/5, AH.PI-/5jAtrP/-/ys 
A/BP/-/5, AZQP/-/S, PPJ2-! ©J 


o 


te 


/ FO 1 


A2 4P/-.35 , A7PI-56 




t9 


EXT/MAN 

SWP 


AIBPI-3H, A7PI-I2 


0 


20 




A/5P/-//, A/(^,P2 / ,/^7p|_57 


0 


Zl 


2(2)42 


A34P/-/0 , A7PI-I 3 


0 


ZZ 


FS 


AI5PI-IZ, A/BP2-Z, A7PI-B8 


0 


23 


20/i3 


A34PI - 9 , A7PI -14 


0 


Z< 




A/JSP/-/3, AlBP2-i, A7PI-3 9 


0 


25 


0/f3 


A34P/-3 


0 


26 


FS A/O 


A/5P/-/4 4/6P2-7 , A7PI -60 


0 


27 


/0A/ 


A3<tP/-2 , A7PI -15 


0 


2B 


4S /(5W 


AiE^Ph/5 , A7PI -61 


0 


29 


(2)42 


A 34 P/-< 


0 


30 


FS< 


NOT USED 


0 


3/ 


(2)4/ 


AB4P/-/3 


0 


32 


PSA4 


NOT USED 


0 


33 


rznv ipy ruFAt 


A4C/AZJ2-5 (T) 


0 


3< 


7.26V i/A/P6<S 


A4C<AZ J2-/ ©j) 


0 


35 


-/5^ 


A -"/(rj AZ. J2 /S' C7r) 


A/or uscD 


36 


v’(/)44 


A-34P/-5 , A7PI -62 


0 


37 


ZdB/D/V 


A2IPI - 33, A7Pl'-l7 


0 


30 


■btSV 


/C\4CjAZJZ-D CiD 


NOT useo , 


39 


'.ytH/OlV 


A2/P/- 32 , A7PI -18 


o 


<0 


(/)44 


A 34P/-// 


r-0 


•4/ 


/Ocys/Di'y 


A. P/-3! , A7PI -1 9 


o 


+2 


NC 







43 


MAN SWP 


ATP 1-20 


9 


4^ 


/VC 






45 


(B VV(?5 


AW.t /■■>/■ /?., A7PI-22 


0 


-46 


NC 






47 


HW-4 


A2 //»/ //, A7PI -64 


0 


48 


ST FF ST 


AI6PI-37, A2A4JI -l6,A7PI-28 


0 


49 


koo/l/n 


A2'aP/- 3/, A7PI-2I 


O 


50 


Sr CFL 


A16PI -36,A2A4JI-l8,ATPI-27 


0 



SERIAL PREFIX: 2045A DATE: MARCH 1981 



A2A1J2 



PIN 


BtONAL 


TO/PfCOrv\ 


FUNCT/ON 

BLOCK 


i 


1-/5V 


A40AZa2-7,ll @ 


0 


Z 


s/tDEo 

TR/c, 


A2/P/-30 


o 


3 


LIME 

TRIO 


A40A2J2-4. 


0 


4 


ST 


A29 


0 


5 


- /5V 


A40Ac: JZ-/S (Jt) 


0 


6 


TUNE 

STAB 


A/4P/-23 


o 


7 


START/ 
REOe T 


A/6F/-43, A7PI-37 


(HD 


0 


a 


— 
FPf.Q CAL 


A/4P/-.9 


o 


9 


7 5.2V 


A4O A2J2-/0 ©) 


0 


/o 


REP LEVEL 
CAL 


Ar. 8 P/- 3 b, AS 2 -R 6 , 


AZ9R6 


0 


// 


V/ 


AZ9 


0 


/2 


TRIO 

LEVEL 


A/&P2-/0 


o 


/3 


EXT SWP 
-5V T0-+5V 


A/6P/-/0 


0 


/4 


TFt/C, 


A/6P2-9 


0 


/5 


BW CQAA 


AZA4J/-7, 31 ® 


0 


/6 


SWP 

UGPT 


A/6P2-a 


o 


/7 


P/NE W 


A 24 P/-4/^ (aZ9Pt) 


o 


/a 


AAAN 

SWP LEVEL 


A /6 P2 - 7 


o 


/9 


P/rUE cvU 


A ZAP/- 40 


o 


20 


FFES ELECT 
peak 


A/9P/-/2 


o 


2/ 


8W4X 


AZA4J/-23 


o 


22 


A/C 






Z5 


eVU( 0 >X 


A2A4J/2S 


0 


24 


F/VB VF 


A2/P/-29 


0 


25 


EXT M\X 
e/AS 


A50 @ 


O 


26 


AJC 


. 




27 


INT SWP 
■ 5V TO -l-BV 


AlOPi-B 


0 


as 


AJC 






29 


SWEEP 
-5V TO -f 8V 


A/8P/-9, A/BP/-3Z, 
A/aR4, AZ9R/0 


A/9P/-/3 


0 


30 


-/O/T/ 


AZ2 P/-a 


0 


3) 


LAAHe/D/V 


A/3 P/-// 


0 


,32 


A/SV 


A40A2J2-7,II 


0 


33 


FFEB /SUN 


4/6 P/-44 


0 


34 




A29P4 


0 



/ 



A2A3P1 



P/A/ 


SIOAJAL 


TO/PFFOAA 


P6//VC r/ov 
Blqcz/< 


/ 


AJC 






2 


AJC 


1 




3 


AJC 






4 


/■22.SV KEF 


A/7P/-'0 


0 


.5 


■e/OVKEF 


A/7P/-9 (W) 


o 


6 


TU/UE 


A/7 P/- 32 @) 


0 


7 


F/NE TUNE 


A/4 P/“ 9 ® 


0 


8 


VC/O SWP 


A /4 P/- /2 ®) 


0 


•9 


Z/F 

VCXO SWP 


A/<3(P/-73® 


0 


/o 


AJC 







I 

I 



A2A2J1 



P/A/ 


3/(3 /VAO 


TO/PPaAA 


FUAJC T/ON 
BLOCK 


/ 


A'c.’ 






0 

(<. 


C=‘/7/' 


4// - 2 


0 


3 


CFDa 


A//J2 -3 


0 


4 


C F Of:; 


A/UZ -4 


0 


5 


CFDd 


A// 72 -5 


0 


6 


AJC 






7 


CPDdp 


A / / 72- 7 


0 


a 


CPDc 


A// 72 -/9 


0 


9 


C A- DA 


A//72-9 


0 


/O 


CFOa 


A//UZ-/0 


0 


// 


AJC 






/2 


CFOt 


A// JZ-J2 


0 


/3 


CFDZ 


A// 72-/3 


0 


/4 


CF03 


A//JZ-/4 


0 


/5 


CF04 


A// J2-/5 


0 


/6 


<ZPOS 


A// 72-/6 


0 



A2A3WIPI 



PIN 


SIGNAL 


TO / FROM 


FUNCTION 

BLOCK 


1 


NC 






2 


NC 






3 


NC 






4 


+22.3V HEF 


A17PM0 VIAA2SJ54 


e 


5 


flOV REF 


A17PI'9V!A A28J5 B 


e 


6 


TUNE 


AI'/Pt-32 VIAA2SJB-6 


e 


7 


FINE TUNE 


At4P1-9 VIAA2a,IB7 


e 


8 


VCXt) SWP 


AI4PI12VIAA29.IBfl 


0 


9 


2/F 

VCXOSWP 


AMPl-13 VIAA2a.lB i) 


0 


10 


NC 







A2A4J1 



P/N 


B/GAJAL 


ro/P/?0/M 


FUNC T/QN 
BLOCK 


/ 


a 14/2 


A2t P/-/5 , ATP 1-71 


o 


2 


ai4/3 


AZ/ P/-/6 


0 


3 


ai4// 


AZ/P/M4, at PI -70 




4 


aiA/a 


AZIPI -21 , A26PI -36.A7PI-30 


0 


5 


aiV9 


AZIPI- 2Z, 4 26P/-37, A7PI -69 


o 


6 


BWK 


NOT USED 


o 


7 


BVJ CO/A 


A2 A/72 -/5 , PP J2-9 @) 


o 


8 


S7S 


NOT USEO 


o 


9 


Ror USEO ■ 


42 ?U3 - 9 


0 


/o 


/ S.KV 


/>4a/42J2-/0 ® , A7P2- 3,43 


/VCJT USED 


// 


V 


AZ 9 


o 


/2 


37/VI 


NOT USED 


o 


/3 


GTU 


NOT USED 


o 


/4 


^favrF 


A/6P2-/Z . A7PI-2W 


NOT USED 


/5 


OCA 


A7PI-S8 


0 


/6 


sr PA/sr 


A//.P/ir, Aa. A/7/-(/a,A7PI-28 


o 


/7 


03/ 


A7PI-87 


0 


/a 


S/ CAL 


A /(iP/- :56 , A2 A/J/-8(rj, A7PI-27 


o 


/9 


02 


ATPI -66 


0 


20 


SI A too 


AI6PI -14, ATPI -26 


o 


2/ 


(33 


ATPI -68 


0 


22 


e;/ x/o 


AI6PI -I3.A7PI -28 


o 


,23 


PVJ4X 


AX. A /../;>. ■ 2/ 


0 


54 


Stks 


A/6P/-/2 , A7PI -24 


0 


25 


BVJC6X 


A 2 A / ■ 2 X 


o 


26 


S7X2 


AI6PI -II , ATPI -23 


o 



I 

I 



I 

r 



Figure 8^1 3. A2 Front Panel Control Assembly, Schematic Diagram (I oj 2) 
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08565-60002 



1UEHC'/ SPAM/OIV 
' ■; 



O \P/i£Sei£Cm P£M 

\ 



AUTO STABILIZER 



jz-ZQ (our) 

p^eseucr peAK 




nc 



j'i-f’A ('/A/) 
EXT SWP 
•5VT0 +5V 




srABu / zeo 

PINZ 

ruA/e ONiy 



s/f 

//OB! 
r) fd/resAj) 



■ J2-6 (OUT) 
TUNC S.TAB 



u2-:n0f^)\ 
INT SWP 
■5V TO +5V 



•V 4 .-S-# ON) . 

ArraMMMf mm 



jm.~s, tfN) 

vi(omo tioG 

J3L-a (/N) 

KtNt ntm 



-< M-30 (OU T)<Sr CBL 
-<.JI-4B(OUT)Sr PAST 

-<ja-a^^ooT; SWEEP -6V TO +8V 



j/-/9<'our)EXT/MAN SWP 
JI-43(0UT) MAN SWP 



^ 





fzm 

toa 

PT ' 

^ a c> £. (V I 



I JZ-S/m) B\A/4X y~ 

jL 2H(tN) BW<iX y- 

03- buyout) PX££ ftUf^ 

— -<jZ‘( 4 (our) TKia 

— <Ji-7(ouT) a'Affr/xeser 

I NOTE 6 



rii-f 



NOTE 5 



i/z-az (/>v) 

r/sv 

U3-( (aA/) 
■A/SV 



ts.av 



7/ 



-JZ- S (A A/) V 



ArAre«1 LMe\ Iv/MO |£xr| [btakt/ 

nuN — ' ' wser 



|0 r^4A/(74i SWEEP 
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5 
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30 
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.5 

/ 

2 

S 

/O 
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SO 
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soo 

XT 
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NOTES 

1. REFERENCE DESIGNATORS WITHIN 
THIS ASSEMBLY ARE ABBREVIATED. 
FOR COMPLETE DESIGNATOR, PREFIX 
WITH ASSEMBLY REFERENCE DESIG- 
NATOR. 

) . I 

2. UNLESS OTHERWISE INDICATED: 
RESISTANCE IN OHMS (12) 
CAPACITANCE IN MICROFARADS (juF) 
INDUCTANCE IN MICROHENRIES (juH) 
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4. SWITCH SECTION / WITHIN ID^^H ED BOX - 

ARE MECHANICALLY INTERCONNECT- 
ED. WHEN ONE SECTION IS ENGAGED 
(IN) THE REMAINING SECTIONS ARE 
AUTOMATICALLY DISENGAGED (OUT). 
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6. ACTION OF START/ 
RFSET SWITCH IS 
MOMENTARY. 
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figure 8-13. A2 Front Panel Control Assembly, Schematic Diagram (2 of 2^^^ 
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A4 Z AXIS ASSEMBLY, CIRCUIT DESCRIPTION 

A4 Z Axis Assembly provides character generation circuitry for cathode ray tube (CRT) annotation and 
controls blanking and intensity of the signals to the CRT. 

Character Generator O 

The Character Generator circuit translates the data from System Memory into character information. Dur- 
ing the character portion of the display refresh cycle, a small vertical raster is drawn in the space above the 
top graticule line of the CRT. By unblanking portions of the raster, dot matrix characters are generated. 

Buffer U15 receives the data stored in the System RAM of A8 Microprocessor Assembly. The character 
data received is in the form of the American Standard Code for Information Interchange (ASCII). These 
codes, combined with the count signals from the Counter in A8, are used as the address to the character 
ROM,U3. 

The dot matrix output from U3 is the input to both U8 and U14 shift registers. U8 shifts out the even dot 
positions; U14 shifts out the odd dot positions. Each dot is 250 ns wide. U8 and U14 alternately transfer 
out these dots from top to bottom in an 8- by 8-dot matrix for each symbol. 



The logic from U2A, U2B, and U2C interleaves the even and odd dot positions. U2D inverts the CPU CLK 
signa'l. ' 

U9 provides a timing signal (DOT CLK EN) for U8 and U13. This signal is the STROKE SEL signal 
delayed by one CPU CLK pulse. 




For one stroke of a character: 



(See also Figure 8-7.) 



Counter addresses System Memory location $82. (Refer to Table 8-2 in A7 circuit description of 
microprocessor addresses.) ASCII letter C is latched into buffer U15. The ASCII Code is used as the ad- 
dress to ROM U3. The data out of U3 is the leftmost column of ASCII letter C. Odd bits are loaded into 
shift register U14; even bits are loaded into U8. U14 and U8 are loaded at time D1 . (See preceding illustra- 
tion.) U14 and U8 alternately shift out the bits from top to bottom. 
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The Counter then addresses System Memory location $182. ASCII letter R is latched into buffer U 15. The 
ASCII code is used as the address to ROM U3. The data out of U3 is the leftmost column of ASCII letter 
R. Odd bits are loaded into shift register U14, even bits get loaded into US. U14 and U8 are loaded at time 
D2. Shift registers U14 and U8 alternately shift out the bits from top to bottom. 

The preceding sequence occurs eight times for each character space. Sixty-four repetitions of character 
space are required to complete one sweep of characters. Succeeding character spaces are seqpentially 
numbered. (For example, T and E, the next character space, are numbered $83 and $0183, respectively,) 

Blanking Logic O 

The Blanking Logic circuit decodes timing and switch positions to turn off the beam on the CRT. During 
analog display, blanking is based on the sweep ramp. During digital display^ blanking is based on the count 
chain in A8 Microprocessor Assembly. 

The signal at TP2 (BLANK) is the blanking signal that turns off the beam on the CRT. When the signal at 
TP2 is high, the CRT is blanked. The following input lines control the blanking of the CRT : 

RETRACE BLANK or EXT RETRACE, when high, blanks the CRT during analog display. 

OVERSWP BLANK or EXT BLANK, when high, blanks the CRT during analog sweep. 

STROKE GEN TIMING, when low, blanks for 1 fis, each 7 fis stroke. This blanking prevents display 
of transient signals associated with data changing to U14 in A9 Data Converter Assembly. C43 and 
L4 are used to delay the STROKE GEN TIMING signal. 

STROKE BLANK LATCHED transfers all blanking information (from Stroke Memory on A8 
Microprocessor) to blank the digital display. Blanking information includes oversweep blanking, ex- 
ternal blanking, and the blank ahead marker. When STROKE BLANK LATCHED is high, digitally 
displayed strokes are blanked. 

STORE BLANK A and STORE BLAT^K B respond to the front panel’pushbuttons that have the same 
name. When STORE BLANK A is low, trace A is blanked during trace A display time; When STORE 
BLANK B signal is low, trace B is blanked during trace B display time. When both signals are low, 
digital display is blanket and analog display is selected (via HDGTL/LANLG signal). 

ANLG FAST SWP EN, when high, blanks digital traces. This blanking enables a mixed mode to take 
place in which character display and graticule illumination are digitally controlled, and trace data is 
derived from analog information. (For a detailed analysis of this mixed mode of operation, refer to 
circuit descriptions of both A8 Microprocessor Assembly and the Digital Storage Section.) 

■ ,'i ' . ■/■''' ' ' 

The (not) CHAR DOTS signal controls blanking and unblanking of character dots. Character dots 
are drawn when the signal is low; the dots are blanked when the signal is high . 

The following control lines are not directly involved in the blanking of the C)RT: 

V 

HDGTL/LANLG is used to select digital or analog display. When this signal is high, digital display is 
selected; when the signal is low, analog display is selected. The HDGTL/LANLG signal is also used to 
select digital or analog blanking signals at the AND gates in U6. 

ANLG FAST SWP is the timing signal fos the mixed mode of operation described earlier. 

L MKR EN, when low, is used to equable tne analog dot observed during digital sweep when SWEEP 
' SOURCE on the front panel is set to Ml^L; This^^s is also used to blank the digital traces during 
; manual sweep. ' 
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L X CLAMP RIGHT is a timing signal used to reset the Digital X Generator circuit on the A5 X-Y 
Amplifier Assembly during digital display. In the manual sweep mode, an analog dot is displayed dur- 
ing the short time when L X CLAMP RIGHT is low so that the normal display refresh cycle is not 
interrupted. 

'' 

ROM SEL and CPU CLK are two of the three signals that combine to form O 1, which is the clock 
input to U1 5 in the Character Generator circuit. 

DSPL CHAR is a timing signal that is high for the 7. 16 ms that characters are drawn on the CRT. 

DSPL TRACE is a timing signal that is high for the two 3.58 ms periods that trace A and trace B are 
drawn on the CRT. 

Signals 04 and ©3 are control signals for U1 in tlie Z Modulation curcuit. 

L INT/EXT RETRACE and OVERSWP/EXT BLANK are monitored on A9 Data Converter 
Assembly by the microprocessbr to control the blanking bits in Stroke Memory on AS. The L IN- 
T/EXT RETRACE signal is also processed by Circuitry in A8 Microprocessor Assembly and is fed 
back to the Blanking Logic circuit as the ANLG FAST SWP signal. 

PENLIFT is used to provide an external penlift voltage whenever analog blanking occurs. 




Zi Modulation 



The Z Modulation circuit is used to convert stroke length informkion into an intensity signal. 



Input to the Z Modulation circuit is a bidirectional current that is proportional to the length of each 6 
stroke. INTEN BAL adjusts the crossover point of the varying current. The absolute value of this current 
is converted (by U4 and Q1 8) to a corresponding voltage, OV to + 4V. The voltage, observed at TP3 (MOD 
OUT), varies the Z modulation signal going to the INTEN and SCALE INTEN potentiometers so that long 
strokes are as bright as short strokes. 



GRAT EN and INTEN MOD EN control the inputs to the multiplexer U 1 . 

Example: 

When U1 pins 10 and 9 arejlow, pins 1 and 12 are selected as inputs. 

' ' * * ' I 

The front panel SCALE INTEN control is used to vary the intensity of graticule illumination; the INTEN 
control is used to vary the intensity of traces and of characters. 



Voltage-to-Current ConveHer 0 

The Voltage-to-Current Converter circuit converts the input voltage from the Z Modulation circuit into 
two current sinks to drive the Control Gate Amplifier and the Focus Gate Amplifier. 

Common-emitter amplifiers Q5 and Q6 provide one current sink; Q8 and Q7 provide the other current 
sink. The differential amplifier pair, Q5 and Q8, have a nominal input voltage range from 0 to + IV. IN- 
^TEN GAIN adjustment R4 controls the relative gain of the inverting and non-inverting sides of the 
Aimplifier. 

Blanking Switch © 

The Blanking Switch circuit turns off the CRT beam whenever there is a logic high from the Blanking 
Logic circuit. 
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Control Gate Amplifier O 

The Control Gate Amplifier supplies a voltage to drive the control grid of the CRT. This voltage varies 
from + 25V to -I- 70V. 

The amplifier is stabilized by both ac and dc feedback. R25 provides the dc feedback and HF TRIM poten- 
tiometer C6 adjusts the high frequency feedback. C5 acts in conjuction with C6 and HF GAIN R26 to set 
the high frequency response of the amplifier. 

MIN INTEN adjust, R77, sets the minimum voltage at TPS. Maximum intensity is obtained when the out- 
put signal (CONTROL GATE) is at -h 70V. 

Focus Gate Amplifier O 

The Focus Gate Amplifier circuit supplies a correction voltage to the focus grid of the CRT to compensate 
for defocusing effects as intensity levels vary. This correction voltage varies from -f 5V to -f-70V. The 
voltage gain is set by INTEN DYN FOCUS adjust R30. 

POSN DYN FOCUS input is used to maintain sharp focus as the horizontal input is swept. Correction in- 
creases as CRT beam moves away from the center of the screen. 

Q1 is turned on during the graticule illumination portion of the display refresh cycle. This action defocuses 
the beam to provide a more uniform raster when graticule illumination is displayed. 
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Figure 8-15. A4 ZAxis Assembly, Schematic Diagram (2 of 2) 
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A5 X-Y AMPLIFIER ASSEMBLY, CIRCUIT DESCRIPTION 

A5 X-Y Amplifier Assembly selects either analog or digital signals for the X and Y axes of the display and 
amplifies them to drive the horizontal and vertical deflection plates of the CRTl The assembly also 
generates the digital X sawtooth ramp, and it provides an X-axis compensating current for position 
dynamic focus. 



Digital X Generator O 

The Digital X Generator circuit produces the digital X sawtooth ramp. The display sequence is trace A, 
graticule illumination, trace B, and characters. (See Figure 8-7 in the Digital Storage Section circuit 
description.) This sequence, known as display refresh, repeats itself continuilii^ at an approximate rate of 
55 Hz. The refresh rate should not be confused with the sweep rate controlled by the front-panel SWEEP 
TIME/DIV control. Traces A and B are swept from right to left. Graticule illumination and characters are 
swept from left to right. 



Operational amplifier U4 and C40 form the integrator that generates the digital X ::awtooth ramp. The 
fixed negative current (provided by USA) through R 105 combines with one of J:he two currents through 
RIOS and R104 to drive the integrator. The currents through RIOS and R104 are contrQlled by driver U2 
with its two switching inputs, DSPL TRACE and DSPL CHAR, which originate in the Blanking Logic 
circuit of A4 Axis Assembly. (See Figure 8-2S in the circuit description of A^.) Since U2 is a CMOS device, 
it reacts to input logic levels by pulling its corresponding outputs to its supply voltage levels, which are 
+5V and ground. If the input voltage exceeds +2.5V, the output voltage is +5V ; if input voltage is less than 
+2. 5 V, the output is at ground. 



USB provides -f 5V and USA provides a matching -5V. DGTL X GAIN potentiometer RlOO adjusts the 
outputs of USA and USB and the output of the integrator, thus controlling horizontal sweep length. Jhe 
- 5 V output from USA is the drive for the fixed negative current through R 105 . 

n 

To ensure that displayed traces A and B are not offset from each other, J-FET switch QS2 must in- 
stantaneously discharge C40 before either of these traces begins sweeping. When L X CLAMP RIGHT 
goes low, QS4 turns on and CR9 is reverse-biased. This turns on QS2, discharges C40, and sets the voltage 
level of the integrator at ground, causing the sweep to start at the same place on the screen for each trace. 

At sweep times of 2 ms and faster, digital display circuitry does not have enoug time to convert analog 
data to digital information and to store it. To maintain display information, a m. .ed mode takes place in 
which character display and graticule illumination are digitally controlled, while trace data is derived from 
analog information. (See Figure 8-24 in the A8 Microprocessor Assembly circuit description. Refer to both 
the A8 and the Digital Storage Section circuit descriptions for a more detailed analysis of this mixed mode 
of operation.) In this mixed mode, an analog sweep is displayed during the Trace B time frame. (Trace A is 
blanked.) A number of complete sweeps must be displayed to maintain uniform brightness of the analog 
trace. J-FET switch Q31 is held open by the X HOLD LEFT line from the Counter in A8 Microprocessor 
Assembly. This delays the start of character sweep until X HOLD LEFT returns to its normally low state. 

The output voltage of the Digital X Generator is from - 1 .OV to OV. Resistor divider network R 107, R 108, 
and R 109 provides a positive 1 .0-volt shift to change the output to OV to -f 1 .OV at TP4 (DGTL X). 

Digital Storage/ Conventional Switch 

The Digital Storage/Conventional Switch circuit selects either the digital storage mode or the analog mode 
for both X arid Y amplifiers: 

The four SPST JFfeT analog switches provided in U1 are connected as two DPDT switches. UlC and UID 
are normally closed, and U1 A and UIB are normally open. To select the digital storage display, the 
HDGTL/LANLG control line goes to +5 V, selecting DGTL STORAGE VERT as the Y input and DGTL 
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X from the Digital X Generator as the X input. To select the conventional display, the HDGTL/LANLG 
control line goes to OV, selecting the two analog inputs as VERTICAL for Y (from A21 Video Assembly) 
and SWEEP -5 to -I- 5 V for X (from A1 6 Sweep Generator Assembly). 



Voltage to Current Input Amplifier, Y Axis O 

The Voltage to Current Input Amplifier, Y Axis circuit converts the input voltage from the Digital 
Storage/Conventional Switch circuit into two current sinks to drive Current to Voltage Output Driver 
Amplifier A, Y Axis and Current to Voltage Output Driver Amplifier B, Y Axis. 

The differential amplifier pair, Q24 and Q27, uses only one of the two available inputs. The nominal input 
voltage range is from OV to -f 0.8V. 

Common emiitter amplifiers Q3, Q23, and Q24 provide one current sink, and Q9, Q26, and Q27, the other. 
Ail six stages have current gain, but only Q24 and Q27 have any significant voltage gain. The VERT 
POSN adjustment of A3 Display Adjust Assembly controls the relative gain of the inverting and non- 
inverting sides of the amplifier. 

Y GAIN adjustment R25 compensates for varying deflection factors of different CRTs. If R25 does not 
have enough range, the factory-selected resistor R23 * may be changed . 



Voltage to Current Input Amplifier, X Axis O 

The operation of this circuit is identical to that of the Voltage to Current Input Amplifier, Y Axis except 
that the nominal input voltage range is from OV to -H .OV. 



Current to Voltage Output Driver Amplifier A, Y Axis O and Current to Voltage Output Driver 

Amplifier B, Y Axis O 

These two amplifiers are identical. Amplifier A is driven by the non-inverting output of the Voltage to 
Current Input Amplifier, Y Axis (collector of Q3), and amplifier B is driven by its inverted output 
(collector of Q9). Amplifiers A and B are both wide-band, inverting amplifiers that drive the CRT vertical 
deflection plates. Only amplifier A is described. 

Emitter follower Q2 is ac coupled to Q1 and Q4 to improve the high frequency performance of the circuit. 
Q2 can be ignored as a current path for low frequency operation. 

Assume that the input to amplifier A is open and that all the transistors have infinite bet?, that is, their 
base currents are zero. The base voltage of Q4 is approximately -f0.6V. The base voltage of Q1 is 
determined by the drop across R30 and R32to be approximately + 148V. This sets the collector current of 
Q1 to about 7 mA. The collector current of Q4 is also about 7 mA, since any current shunted through R31 
into the base of emitter follower Q5 increases the voltage at the base of Q4, and that transistor is turned on 
sufficiently to sink 7 mA. 

Now assume that the input of amplifier A is connected to the output of the Voltage to Current Input 
Amplifief, Y Axis. The current sunk by that input amplifier must be supplied by Q1 through R31. For 
0very milliamp of current sunk by the input amplifier, the output voltage of amplifier A rises -f 23.7V to 
keep its input voltage near OV. 

The combined voltage gain of the Voltage to Current Input Amplifier, Y Axis and the Current to Voltage 
Output Driver Amplifier A, Y Axis is about 120. 
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Current to Voltage Output Driver Amplifier A, X Axis © and Current to Voltage Output Driver 
Amplifier B, X Axis © 

The operation of these circuits is identical to that of the Current to Voltage Output Driver Amplifiers A 
and B, Y Axis. 

Dynamic Focus, X Axis © 

This circuit sinks varying amounts of current from the Focus Gate Amplifier of A4 Z Axis Assembly (via 
POSN DYN FOCUS) to maintain sharp focus as the X input is swept. Q1 1 and QI2 are alternately turned 
on to generate this current sink, which is a non-linear function of the absolute value of X. X DYN FOCUS 
rheostat R91 adjusts the amount of dynamic focus compensation. CR5 and CR6 provide temperature 
compensation for Q1 1 and Q1 2, respectively. 
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1. REFERENCE DESIGNATORS WITHIN 
THIS ASSEMBLY ARE ABBREVIATED. 
FOR COMPLETE REFERENCE DESIG- 
NATION, PREFIX ABBREVIATION WITH 
ASSEMBLY DESIGNATION. 

2. UNLESS OTHERWISE INDICATED: 
RESISTANCE IS IN OHMS (O) 
CAPACITANCE IS IN PICOFARADS (PF) 
INDUCTANCE IS IN MICROHENRIES (juH) 

3. THERE ARE GUARD RING TRACES ON 
THE PC BOARD WHICH ARE NOTSHOWN 
ON THE SCHEMATIC. THESE TRACES 
GUARD SENSITIVE CIRCUIT POINTS 
FROM LEAKAGE CURRENTS. 

4. MNEMONIC TABLE 

MNEMONIC DEFINITION 

CONTROL CONTROLS INTENSITY 
GATE OF CRT BEAM 

FOCUS FRONT-PANEL 

FOCUS CONTROL 

FOCUS CONTROLS DYNAMIC 

GATE FOCUS OF CRT BEAM 



5. 0V = ANALOG 

+5V = DIGITAL STORAGE 



f igure 8-1 7. A 5 X-Y Amplifier Assemembly, Schematic Diagram 
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A 6 HIGH VOLTAGE POWER SUPPLY ASSEMBLY, CIRCUIT DESCRIPTION 

I WARNING J 

Hazardous voltages are present in this assembly. 

A6 High Voltage Power Supply Assembly provides operating potentials for the cathode-ray tube (CRT). 
The nominal potentials are: 

• Cathode, - 2450 Vdc 



• Control grid, -2500 Vdc 

• Post accelerator (from High Voltage Quadrupler), -f 9000 Vdc 

. '.5: 

• Focus grid, - 1650 Vdc 

» Filament, 5.9 Vac floating at -2450 Vdc 

+ 26V Filter © 

This circuit serves two purposes: 

• Filtering l>y LI, L2, Cl, and C2 reduces the level of the 40-kHz ripple (from the high-voltage 
oscillator) that is present in the power supply. 

• Filtering by Rl, C3, and the Darlington pair Q2 and Q3 removes the 120-Hz ripple on the -I- 26V 
UNREG supply line before it is applied to the primary of the high-voltage transformer AlTl , thus 
reducing line-related intensity modulation. 

Oscillator Driver © 

The collector of Q1 is connected to the primary winding of high-voltage transformer A ITl , and a feedback 
winding is connected to the base of Q1 , Positive feedback from this winding causes the circuit to oscillate at 
a frequency (approximately 40 to 45 kHz) determined primarily by the characteristics of AlTl. Q1 
operates as a Class C amplifier, supplying a current of about 2A peak over a conduction period of less than 
one-half cycle. 



Oscillator Bias Current Regulator 9 

Amplifier U1 regulates the dc level of the CRT cathode voltage by controlling the base drive to Q1 through 
the feedback winding. The cathode voltage is sampled via current through the Feedback circuit, which is 
compared with a reference current through R3 arid R4 at U1 pin 3. The output Of U1 drives the base of Q1 
at the level (set by HV potentiometer R4) necessary to maintain about -2450 Vdc at the cathode of the 
CRT. Note that UI does not switch at the 40-kHz ratri. It controls the average bias current for the base of 
Ql, which controls its conduction period. 




• V 



High Voltage Transformer © 

I WARNIISK^ 

The CRT fllaihent pdtentlal Is connected to the hazardous cathode 
potential of -2450 Vdc. Measurement of the fllamdnt voltage Is not 
recommended, as most voltmeters are not rated to withstand a floating 
Input of this magnitude. , ^ 

... "...•■'-.■V ^ ' ',8-63 
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Trarisforrrier v^lTl and tr'ansistor Q1 form an oscillator circuit whosie pow^r is ^ -f 26V 

IJNREG line, the primary winding is connected to the collector of Qly arid the feedback winding is con- 
nected to the bas<^ of Q1 . AlTl has two secondary windings: one, supplies high voltage and the other, a fila- 
mentvoltageof S.9 VactotheCR!!’. , 

The high-voltage winding of AlTl is tapped to pfoy level shifters. The winding is 

also tapped at another point that is cOrfriei^ted to which the voltage is 

quadrupled, rectified, and filtered. The resultirijg 4-900^^^ the post accelerator ol the CRT. 

The fti'l output of the secondary is rectified by AlCRl andappliedto the High Voltage filter. 






High Voltage Filter ^ and Feedback O 

The components G9, CIO, and R1 3 filter out the 40-kHz ripple on the rectified high voltage from 
High Voltage Transformer. The output of the filter is a nominal --2450 Vdc ^hoSe vtilue is seCby HV 
potentiorrieter R4 to the valued marked on AlTl . This sets the CR T filament voltage to 5y9 Vac, the poten- 
tial required for maximum CRT life. The output of —2450 Vdc goes directly to the cathode of the CRT 
and floats the filament at the same potential via R12. The CONT GRIR and FOCUS GRID voltages are 
derived from this voltage. Feedback current for the Oscillator Bias Current Regulator is provided through 
R14andC12. 



Control Grid Level Shifter 0 



"vifARNING I 



tdrn power off before connecting pr disconnecting e test probei TPS in 
this biock is located near high yoltag^^ 

The CONT GRID voltage is referenced to the GATH voltage with an intensity control bias developed by 
means of a level shift circuit. This bias voltage is generated by a sine-wave signal, from a tap on a secon- 
dary winding of AlTl, that is coupled through AlCl. The top and bottom of the sine wave are clipped, 
with the top being clipped by diode CR8. The upper clipping level is set by INT LIM potentiometer R18. 
The bottom of the sine wave is clipped by the action of diode CRl 1 . The lower clipping level is set by the 
CONTROL GATE voltage from A4 Z Axis Assembly. The clipped sine wave is coupled through C14 to the 
rectifier circuit CR9 and CRIO to generate a dc bias voltage across R21 . The dc level established is negative 
with respect to the cathode and is applied to the CRT control grid. Capacitor Cl 5 removes 40-kHz ripple 
from the bias voltage and allows fast pulse signals to be coupled directly to the control grid, bicon tubes 
VR3 and VR4 go into conduction if the cathode-to-grid potential is greater than about 180 Vdc. This 
provides protection to the CRT and associated circuitry, especially during instrument, t^rn-off. Spark gaps 
are provided to protect components from possible arcing between electrodes in the CRT. 

With the CONTROL GATE input at the maximum level of -1-70 Vdc, the maximum clipping of the bottom 
of the sine wave occurs. This results in the smallest peak-to-peak swing of the sine wave, since the upper 
clipping level is held constant by the intensity limit divider network. The rectified and clipped sine wave is 
then at its minimiim dc value, providing the minimum reverse bias of the control grid with respect to the 
cathode voltage. This provides maximum CRT intensity. 



CAUTION 



if) 

I- ’ ’ 

I ' '' 



Misadjustment of INT LIM potentiometer R18 can permanently damage 
the CRT, in as little as 10 seconds, by allowing the grid-to-cathode to be 
forward biased. 

INT LIM potentiometer R18 is set so that a 4-30 Vdc level at the CONTROL GATE input corresponds to 
the CR^ beam cutoff point. The maximum CONTROL GATE voltage is +70 Vdc at maximum intensity. 
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At this rnaximuiTi level of 40 Vdc above ctitoff , the control grid is still reverse-biased by 20 Vdc to 50 Vdc, 

' ■ ' , - ’ ' 1 1 ■ , I . ' , j , j ' ■ , ? 

depending on the CRT. / 

The control grid must not be allowed to positive with respect to the cathode. If this should happen, per- 
manent damage to the CRT (a hP|low cathode) can occur in as little 2 )s 10 seconds. The symptom of a 
hollow cathode is that increasing the front-panel INTENSITY control at some point causes the CRT in- 
tensity to diminish rather than to continue increasi 

Zenef diode y?L5 protects the excessive voltage on the CONTROL GATE line that 

might result from a fa^ or misadjustment in A4 Z Axis Assembly. It has a voltage limit of 75 Vdc, 
which, even in the worst case, results in a grid-t >-cathode reverse bias of 10 Vdc. 

The CONTROL GATE level, and iience the’ CRT intensity, is a function of the front-panel INTENSITY 
, control. In digital storage modes, this level is modulated by the trace stroke length and by the type of in- 
formation being refreshed in the display; i. e., traces, characters, and graticule illumination. 



frocifi^ Grid Level Shifter Q 



WARNING 



Turn power off before connecting or disconnecting a test probe. TP6 in 
this block is Ipcated near high voltage. 

The FOCUS GRID voltage is set by a resistor divider string (R28, R29, R30, and front-panel FOCUS con- 
trol) from the cathode with a dynamic focus correction bias developed by means of a level shift circuit. 
Zener diodes VR6 and VR7 clamp the FOCUS line voltage to +300 Vdc if the line should be opened. The 
wiper of FOCUS/ LIMIT potentiometer R29 is filtered by Cl 8. The focus grid is a little more negative than 
this because of the bias voltage developed by the level shift circuit. This bias voltage is generated by a sine- 
wave signal from a tap on a secondary winding of AlTl . The signal is coupled through A1C2. The top and 
bottom of the sine wave are clipped, with the top being clipped by diode CR12. The upper clipping level is 
set at a fixed voltage by VR8. The bottom of the sine wave is clipped by the action of CR15. The lower clip- 
ping level is set by the FOCUS GATE voltage from A4 Z Axis Assembly. The clipped sine wave is coupled 
through C39 to the rectifier circuit CR13 and CRH to generate a dc voltage across R33. Capacitor C20 
removes 40-kHz ripple from the bias voltage and also allows fast pulse signals to be coupled directly to the 
focus grid. 

The FOCUS GRID signal provides dynamic focus correction to compensate for defocusing caused by 
changes in trace position and CONTROL GRID level. The CONTROL GRID level is itself dynamically 
changed as a function of trace stroke length. During the time the graticule illumination raster is being 
refreshed on the CRT, the FOCUS line is pulled to ground, defocusing the trace to give even background 
illumination. 

Spark gaps are provided to protect components from possible arcing between electrodes of the CRT. 
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Figure 8-18. A 6 High Voltage Power Supply Assembly, Component Locations 
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A7 INPUT/OUTPUT ASSEMBLY 

A7 Input/Output Assembly consists of 12 interface circuits that input data indicating the control settings 
of the instrument, an HP-1 B interface, and control latches that allow the CPU to control various display 
functions. A summary of microprocessor addresses is provided in Table 8-1 . 

I/O Decoder © 

The I/O Decoder accepts the I/O SEL line and address lines AO- A5 to generate 16 enable signals, each of 
which corresponds to one address location. Twelve of these signals go to interfaces located in A7. The 
remaining four are used in A9 Data Converter Assembly: tv.'O to acquire data from the ADC (Analog to 
Digital Converter), one to acquire the status of the ADC, and one to acquire the status of the instrument 
sweep. The data corresponding to these four lines is accessed by the CPU at locations $00 to $03. 

In addition, three other outputs are generated, each of which enables a block of 16 address locations. These 
outputs enable the Center Frequency Interface, the Control Latches, and the HP-IB Interface. 



Control Latches O 

The Control Latches, U36, provide the means for the central processing unit (CPU) in A8 Microprocessor 
Assembly to manipulate certain parts of the instrument circuitry. The latches occupy 16 locations in the 
CPU address space ($20 to $2F). Address lines A1 - A3 specify vfhich one of the eight latches is accessed, 
and AO determines whether the latch is set or cleared. The data bus does not affect the state of the latches. 
The function of each of the eight latches is as follows: 

The first latch (no name) allows the CPU to start or reset a sweep for the instrument (output low), just as 
the front-panel START/RESET pushbutton does. 

The REQ CONV latch is used to request that the ADC (in A9) start converting an analog value to a digital 
word. When the REQ CONV output is high, three separate events occur: the Track and Hold circuit (in 
A9) holds the analog signal at a fixed level for the ADC; the ADC begins the conversion process; and the 
Peak Detector (in A9) is reset. 

The MEM PAGE SEL latch allows the CPU to select which page of STROKE MEMORY is accessed. Each 
stored trace requires two pages of memory (blocks of 256 bytes), corresponding to the left (output high) 
and right (output low) halves of the screen, 

The SMPL/PEAK latch enables the analog switch, which either passes the analog VERTICAL signal 
straight to the ADG in A9 (output high) or sends the signal first through the Peak Detector in A9 and then 
to the ADC (output low). 

The X CONV latch enables the analog svyitch, which connects the ADC to either the analog VERTICAL 
signal (output low) or the SWEEP - 5 to + 5V (output high). 

When the ANLG FAST SWP EN latch output is high, the display goes into the mixed mode, in which 
digitally generated characters und graticule illumination are displayed in conjunction with the analog 
signal. To accomplish this, the Counter in A8 is made to stop counting while waiting for the start of an 
analog sweep, to resume counting when the sweep begins, and to stop agairi at the end of the Trace B time 
slot while waiting for the analog sweep to finish. (Refer to the circuit description of A8 Microprocessor 
Assembly.) 

The high state of the SWP TIME LIMIT latch output reduces the fastest sweep time achievable by the 
AUTO sweep circuit in A16 Sweep Generator Assembly. This function is invoked by the CPU when com- 
plex display functions are used that require more computation time and thus a slower sweep speed. 



8-69 



,1 

Service Model 8569A 



Table 8-1. Microprocessor Addresses (1 of 2) 



CPU Address 


Function 


$0 


Geneial I/O Interfaces 
Analog-to-Digital Converter (Low Byte) 


$1 


Analog-to-Digital Converter (High Byte) 


$2 


Analog-to-Digital Converter Status 


$3 


Instrument Sweep Status 


$4 


Display Pushbuttons, Write Control j 


$5 


Display Pushbuttons, Store Control ‘ 


$6 


HP-IB Address Switch 


$7 


Option Control Jumpers 


$8 


Bandwidth Switch 


$9 


IF Gain Switch (Reference Level) 


$A 


Fine Gain Control (Reference Level) 


$B 


Input Attenuator Switch 


$C 


Amplitude Scale Pushbutton Switch 


$D 


Sweep Time Switch 


$E 


Frequency Span Switch 


$F 


Video Filter Switch 


$10 


Center Frequency Interface 
0.1 MHz Digit 


$11 


1 MHz Digit 


$12 


10 MHz Digit 


$13 


100 MHz Digit 


$14 


1 GHz Digit 


$15 


10 GHz Digit 


$16-$1F 


Not used 


$20 


Control Latch Interface 
Trigger Sweep Start/Reset Function 


$21 


Arm the Sweep Start/Reset Function 


$22 


End Request Conversion Pulse 


$23 


Start Request Conversion Pulse 


$24 


Select Low Page (Right HalO of Stroke Memory 


$25 


Select High Page (Left HalO of Stroke Memory 


$26 


Turn Peak Detector Function On 


$27 


Turn Peak Detector Function Off 


$28 


Connect ADC Input to Y Signal (Vertipal) 


$29 


Connect ADC Input to X Signal (Swe^p -5 to +5V) 


$2A 


Disable Analog Fast Sweep Function 


$2B 


Enable Analog Fast Sweep Function 


$2G 


Set Sweep Time Limit to Shorter Sweep Time 


$2D 


Set Sweep Time Limit to Longer Sweep Time 


. $2E 


Turn Manual Sweep Marker On 


$2F 


Turn Manual Sweep Marker Off | 
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Table 8-L Microprocessor Addresses (2 of 2) 



CPU Address 


Function 




HP-IB Registers 


$30 


HP4B Data Register 


■ $31 " 


Interrupt Status Register for Incoming Data 


$32 


Interrupt Status Register for Bus Handshake 


$33 


Not used 


$34 


HP4B Address Status Register 


$35 


Not uslid 


$36 


HP-IB Swiich Selected Address Register 


$37-$7F 


Not used 




System Memory 


$80-$BF 


Character Buffer for Upper Printed Line On Display 


$C0-$FF 


Scratchpad Memory for CPU 


$100-$17F 


Not used ‘ 


$180--$1BF 


Character Buffer for Lower Printed Line On Display 


$1C0-$1FF 


Scratchpad Memory and Bllaichine Stack for CPU 


/ ' 


Stroke Memory 


$200-$2FF 


Blanking Data for Trace B 


$300~$3FF 


Blanking Data for Trace A 


$400-$4FF 


Stroke Data for Trace B (High Byte) 


$500~$5FF 


Stroke Data for Trace A (High Byte) 


$600-$6FF 


Stroke Data for Trace B (Low Byte) 


$700-$7FF 


Stroke Data for Trace A (Low Byte) 


$800-$lFFF 


Not used 




Program Memory (ROM) 


$2000-$27FF 


HP-IB and Plot Subroutines 


$2800-$2FFF 


Control Setting Display Subroutines 


$3000-$37FF 


Executive Program and Trace Data Handling 


$3800 $3FFF 

N 


Initialization and Test Subroutines 
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When the L MKR EN latch is low, a mode is entered in which the display is switched to analog for a brief 
period at the start of each time slot allotted to digitally stored traces. This function is used in the manual 
sweep mode to provide an analog dot that is no brighter than the remainder of the digital display. 

Center Frequency Interface O 

The Center Frequency Interface allows the CPU to access the BCD digits on the front-panel FREQUENCY 
GHz readout. Since this LED display is scanned a digit at a time and the CPU might need to access any 
digit at any time, a means of storing the digit data is provided. U3 and U4 are a memory for eight BCD 
digits with independent read and write addresses. The inputs come from A 1 1 DVM Digital Assembly. The 
four binary-coded decimal (BCD) data lines CFl , CF2, CF4, and CF8, are the data input for the memory; 
the three digital select lines CFX, CFY, and CFZ provide the address at which the data is stored, and CF 
CK is used as the data strobe. The CPU in A8 Microprocessor Assembly accesses the data on lines 
D8-D11 while using addres? lines AO- A2 to select the digit to be read. Of the 16 locations allpcated for 
this interface, only 6 locations ($10 to $16) are defined: one for each of the 6 center-frequency digits. 

Frequency Span Interface 0 

There are nine input lines to the Frequency Span Interface. All but two swing from approximately -f 15V to 
- 14V. FULL and MULTIBAND swing from + 15V to -39V. Four of the inputs are reduced to TTL 
levels by series resistors, diodes, and pull-down resistors. Another two lines have resistor dividers to reduce 
the inputs to 5-volt CMOS levels. The ZERO, FULL and 'MULTIBAND lines are ORed by means of 
diodes and then reduced to 5-volt CMOS levels by a resistor divider referenced to ground. All the inputs are 
combined by diodes and gates to yield six lines. These last six lines go to U14, which is accessed by the CPU 
at address $0E. 

Sweep Time Interface O 

1 , ■ . . 

There are six main inputs to the Sweep Time Interface that swing between ground and a temperature- 
variable -f lOV level. They require a high input impedance and thus go directly to CMOS inverters 
operating at the -i-lOV level, the outputs of which are resistively divided down td TTL levels. The 
MAN/SWP (manual sweep) line is a switch closure to ground that is pulled up with R31 to a +5V CMOS 
level. The EXT/MAN SWP (external/manual sweep) line swings from ground to approximately + 12V. It 
is reduced to about + lOV to drive the enable input of U2. All these inputs are reduced to six lines to U16, 
which is accessed by the CPU at address $0D. 

Video Filter Inter.ace 0 

The six video filter lines swing from ground to -f 15V and are reduced to TTL levels by resistors and 
diodes. These six lines go to parts of U30, U28, and U26, which are simultaneously accessed by the CPU at 
address $0F. 

V, ^ 

Log Scale Interface 0 

Three of the inputs to the Log Scale Interface switch between -f 15V and -3.5V, and the fourth 
(LOG/LIN) swings between -1- 15 V and a temperature-variable - 8 V level. These levels are reduced to TTL 
levels by resistors and diodes and go to part of U28, which is accessed by the CPU at address $0C. 

Input Attenuator Interface O 

/ '■ . , , , 

■ ' ' , . ' \ , 

The inputs to the Iriput Attenuator Interface swing between ground and approximately +28V. These levels 
are reduced to TTL levels by resistor dividers and go to part of U26, which is accessed by the CPU at 
address $0B. 
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Fine Gain Interface O 

The inputs to the Fine Gain Interface are switch closures to ground are pulled up with resistors to yield 
TTL levels. These inputs go to part of U30, which is accessed by the CPU at address $0A. 



IF Gain Interface O 

The IF Gain Interface has two types of inputs. IFGl, IFG2, and IFG3 swing between ground and a tem- 
perature-variable -I- lOV level. These three lines go directly into CMOS inverters operating at the + lOV 
level, the outputs of which are resistively divided down to TTL levels. 1FG4, IFG5, and IFG6 have three 
possible input levels. These are reduced to -f- 5V CMOS levels by resistors going to U 10. When one ot these 
inputs is approximately at ground potential, the output of the corresponding gate is low. When the input 
assumes either a high level of approximately + 15V or a low level of approximately — lOV, the output ol 
the gate goes high. These six lines go to U12, which is accessed by the CPU at address $09. 



Bandwidth Interface O 

The six inputs to the Bandwidth Interface swing from approximately + 15V to -3.5V. These levels are 
translated to TTL levels by resistors and diodes and sent to U20, which is accessed by the CPU at address 
$08. 



Option Status Interface O 

Four of the inputs to the Option Status Interface come from J2, which is used to set the instrument options 
that are controlled by A8 Microprocessor Assembly. The inputs are pulled up with resistors, but may be 
grounded with the jumpers provided in .12 to select the options specified for a particular instrument. 

The dpc line from A1 1 DVM Digital Assembly is also input to this interface so that the CPU can determine 
the position of the decimal point in the FREQUENCY GHz display. 

The sixth input to the Option Status Interface indicates the status of the START/RESET line used by the 
sweep circuitry of the instrument. The state of the START/RESET line may be established either by the 
CPU in A8, via a latch in the Control Latches circuit of A7, or by the instrument-sweep START/RESET 
pushbutton. All six of these inputs are accessed by the CPU at address $07. 



Store Control Switch 

The Store Control Switch interface accepts seven inputs from the pushbutton switches that control the 
CRT display. These inputs are contact closure to ground, so pull-up resistors are used to yield TTL input 
levels. The eighth input is the CF SIGN from A1 1 DVM Digital Assembly, which is used by the CPU to 
establish the sign of the center frequency. These eight inputs go to U22, which is accessed by the CPU at 
address $05. 



Write Control Switch Q 

The Write Control Switch interface accepts six lines from the pushbutton switches that control the CRT 
display. These inputs are contact closure to ground, so pull-up resistors are used to yield TTL input levels. 
The seventh input also has a pull-up resistoir but may be grounded through TPl (TEST). These seven inputs 
go to U23 , which is accessed by the CPU at address $04. 



8-73 




Service 



Model 8569A 



HP-IB Interface © 

The HP-IB Interface consists of U31, which handles all HP-IB hardware functions; two buffers, U32 and 
U39, to drive the HP-IB connector; and an interface, U8, to read the HP-IB address switch. 

U31 is a microprocessor-controlled device that handles all the talk and listen functions that occur during 
HP-IB operation. Whenever the CPU on A8 needs to receive or send information via HP-IB it accesses 
U31 , which appears at a block of 16 addresses starting at $30. U32 then properly formats the data and han- 
dles the actual HP-IB transaction through buffers U32 and U39. U32 handles the eight HP-IB control 
lines, while U39 handles the eight HP-IB data lines. 

t 

The rear-panel HP-IB address switch provides contact closures to ground; these are translated to TTL 
levels with pull-up resistors. Five lines are sent to U8, which is accessed by the CPU at address $06. 
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Figure 8-21. A7 Input lOutput Assembly, Schematic Diagram (2 of 3) 
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A8 MICROPROCESSOR ASSEMBLY, CIRCUIT DESCRIPTION 

A8 Microprocessor Assembly controls the two essential functions performed in the Digital Storage Section: 
the acquisition of data, controlled by the central processing unit (CPU), and the display of data, con- 
trolled by the Counter. 

Program ROM O 

The Program ROM consists of U8, U22, U29, and U36. These contain the program which controls all the 
digital display and HP-IB functions of the display. Each ROM contains 2048 bytes of data; each byte con- 
sists of 8 bits. The specific function of the program in each ROM is as follows: 



ROiVI 

Number 


Reference 

Designation 


Address 

Range 


Contents 


1 


U8 


$2000--27FF 


HP-IB and Plot Subroutines 


2 


U22 


$2800 $2FFF 


Control Setting Display 
Subroutines 


3 


U29 


$3000~$37FF 


Executive Program and Trace 
Data Handling 


4 


U36 


$3800-$3FFF 


Test and General Subroutines 



Address Decoder O 

U38A converts the a11 and a12 address lines into four select lines: one for each of the Program ROMs. 
U24A inverts a13 to generate (not) ROM EN. U37A inverts (not) ROM EN to generate ROM SEL. When 
ROM SEL is high (address range $2000-$3FFF) one of the ROMs is enabled. When ROM SEL is low (ad- 
dress range $(X)00-$1FFF) either a hardware interface (from A7 Input/Output Assembly), or Stroke 
Memory or System Memory is selected. 

CPU 9 

The heart of the CPU block is microprocessor U 1 . The outputs from U 1 are the address bus, aO - a1 3, the 
read/ write line, R/W, and the system clock, CLK. The inputs to U1 are the clock oscillator, CK IN, and 
the reset line, (not) RES. The data bus, dO - d7, has both input and output functions. 

The address bus specifies the hardware or the memory location that is to supply or receive data on the data 
bus. Memory refers to System Memory, Stroke Memory, or Program ROM (read only memory). Buffers 
U30A through U30D provide extra drive for address lines aO through a3. Address lines a14 and a15 are 
not used, which limits the address range to $(X)00 through $3FFF. 

The read/write line, buffered and inverted by U24H, determines the direction of data flow on the data bus. 
When the LR/W signal at TP3 is high, U1 outputs data on the data bus. 

The system clock is generated by clock oscillator U16 and the 2 MHz crystal Y1 . This clock oscillator signal 
is fed to the microprocessor CK IN input; it appears at TPl , slightly delayed, as CPU CLK. U30H provides 
a buffered clock signal for the system hardware; U24F provides an inverted clock signal for R/W Select 
and for the Counter. 

U9B and U9A are comparators that generate a reset signal for the microprocessor which is low when power 
is turned on arid remains Ipw until the + 5.2V power supply is stable. VRl , R4, R5, and CRl provide an in- 
put to U9B so that its output (pin 2) remains low until the 4- 5.2V supply exceeds about -44V. Cl and R7 
provide an additional delay that allows the output of U9A (pin 1) to remain low until supply voltage is 
stable (another 200 ms). Grounding TP2, L CPU RESET, also generates a valid reset pulse. 
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U9C, in conjunction with R1 1 through R14 and C3, generates a trigger pulse for the reset circuit so that the 
front panel CLEAR/RESET pushbutton also generates a valid reset pulse. 

The shorting plug in J1 connects the data bus to external hardware; allowing the data bus to receive in- 
structions from the Program ROM and to transfer data to and from memory and interfaces. When the 
plug in J1 is removed, U1 continually executes an instruction as determined by Rl, R2, R3, and resistor 
array U2. This causes the microprocessor address bus to appear as a binary counter with aO (pin 9) having 
a \ IIS period, a1 (pin 10) having a 2 /xs period, and so on through a15 (pin 25), which has a 32.768 ms 
period. This counting mode facilitates troubleshooting and makes signature analysis possible on the ad- 
dress bus. 

Data Multiplexer O 

The Data Multiplexer circuit converts the 8-bit CPU data bus dO — d7 to a 16-bit data bus DO — D1 5 that is 
used by all hardware except the Program ROM. In order to perform the translation from 8 to 16 bits, the 
CPU accesses the 1 6-bit bus as one 8-bit byte and two 4-bit nibbles. 



' ll 

16-Bit 

Designation 


Address 

Range 


Data 

Contents 


■ 

Translates 
to 8-Bit 


D15-D8 


$400-$5FF 


8 MSB Stroke Data 


D7 DO 


D7 D4 


$600 $7 FF 


4 LSB Stroke Data 


D7 D4 


D3 - DO 


$200-S3FF 


Blanking Info 


D7 D4 



U39D,U38B, U39B, and U24C are used during a read operation to select the appropriate bus tranceiver 
(U3, U25, or U32) for each of the three address spaces listed above. LR/W from the CPU is used to set the 
data direction of the tranceiver. 

R/W Select O 

The R/W Select circuit generates four read/ write signals. Of the four select lines, three go to the three 
blocks of memory space in Stroke Memory as defined by the Data Multiplier. The remaining read/write 
signal goes to System Memory. A low on one of these four R/W lines indicates that data is being written 

from the CPU to a memory. 

I/O Select 

The I/O Select circuit generates a low signal to enable the input/output hardware when the CPU access ad- 
dress is below $007F. Further decoding of the I/O space takes place in A7 Input/Output Assembly. 

Stroke Select Generator O 

Stroke Select Generator circuit generates the signal that indicates whether a stroke from an odd or even ad- 
dress is being drawn on the CRT. This STROKE SEL line determines which of the two registers should be 
loaded in the Y Data Buffer in A9 Data Converter. 

Display Control Logic O 

The Display Control Logic circuit generates timing signals for the CRT display hardware. Ail signals ex- 
cept STROKE DATA STROBE and STROKE BLANK are derived from the Counter. 

The STROKE DATA STROBE signal strobes data into the Y Data Buffer whenever the CPU is fetching an 
instruction from the Program ROM and a trace is being drawn on the CRT . 
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STROKE GEN TIMING determines the timing of the strokes drawn by the Digital Y Generator in A9. (See 
Figure 8-22.) The signal is high for the 6 fis that a stroke is being drawn, and low for the I /^s that the Y 
value is being updated and the CRT beam is blanked. 

STROKE BLANK determines whether a stroke should be blanked. The signal is latched at the same time as 
the Y stroke data to indicate whether the CRT beam should be off for that particular stroke. 



The last two signals control the Digital X Generator (in A5 X-Y Amplifier Assembly), which moves the 
beam horizontally across the CRT. L X CLAMP RIGHT is a negative-going pulse that forces the beam to 
start at the same place on the screen for each trace. (See Figure 8-23.) X HOLD LEFT is used only When 
the instrument is in the mixed mode, in which an analog signal is displayed in conjunction with the digi- 
tally generated characters and graticule illumination. X HOLD LEFT holds the Digital X generator output 
fixed while the analog signal finishes its sweep. This ensures that after a full analog trace has been displayed, 
the Digital X Generator output still corresponds to the left edge of the screen. 



Stroke Memory and Multiplexer O 

The Stroke Memory and Multiplexer circuit stores the data to draw both of the digitally stored traces on 
the CRT. The memory section of the Stroke Memory and Multiplexer contains 1024 words of static RAM 
(random access memory). There are 512 words per tr^ce, and each word is 16 bits wide. The data bus of the 
RAM array is connected to the 16-bit data bus from the Data Multiplexer. 



The address bus of the RAM comes from the multiplexer section of Stroke Memory and Multiplexer, 
which selects either the CPU address bus or the Counter bus. When the CPU address is selected, the 10 bits 
of the memory address correspond to the CPU lower 8 bits of address AO through A7, to a hardware MEM 
PAGE SEL line, and to CPU address A8. When the CPU fetches an instruction from the Program ROM 
and the multiplexer switches to the Counter, the lower 9 bits of memory address correspond to Counter 
lines C5 through Cl 3 and the tenth bit to Cl 5. With the CPU or the Counter address, the lower 9 bits arc 
used to access the 512 locations that correspond to 1 trace. The tenth bit selects between Trace A or Trace 
B. 



The two remaining bits in the multiplexer are used for the chip selected (not CS) lines for System Memory 
and Stroke Memory. 



For troubleshooting, a hardware jumper is provided on the ROM SEL line to hold the multiplexer switched 
to either the CPU address bus or the counter bus. For normal operation the jumper must go from MX to 
NORM. 

Counter o 

The Counter circuit divides down the 2 MHz CPU clock to provide timing signals to run the digital display 
hardware. (See Figure 8-23.) The first divider in the chain is U27, which divides 2 MHz by 14 to provide 
CNTl through CNT4, determining that strokes are drawn every 7 /*s. The CNT4 output is then divided by 
256 in U14, followed by a divide by 2 in the first stage of U23. This yields CNT5 through CNT13 to deter- 
mine that a trace consisting of 512 strokes (480 within the graticule) will be drawn in 3.58 ms. The remain- 
der of U23 is a divide by 5 to provide C14 through C16 which determine whether trace A, trace B, graticule 
illumination, or characters will be drawn on the CRT. This sets the complete display refresh cycle at 17.9 
ms (55.8 Hz). 
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U21, U7, U35B, and U20C are used in the mixed mode, in which digitally generated characters and graticule 
illumination are displayed in conjunction with the analog signal. (See Figure 8-24.) If the ANLG FAST 
SWP EN line is high, the counter is stopped when it arrives at the beginning of Trace B and waits (CNT EN 
low) for the next analog sweep to begin (L INT/EXT RETRACE goes high). After the sweep starts, the 
counter resumes counting (CNT EN high), and the instrument takes one or more sweeps. At the end of the 
time slot allotted to Trace B, the counter stops again (CNT EN low) and waits until the analog sweep in 
progress finishes (L INT/EXT RETRACE goes low). In this way, the asynchronous analog sweep and 
display refresh are interleaved so that time spent displaying characters, graticule illumination, and analog 
trace are comparable, and the analog trace does not start or end in mid-sweep. 




Figure 8-22, Stroke Generator Timing Diagram 
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System Memory and Multiplexer O 

The System Memory circuit consists of the following four blocks: 

$80-$BF Character buffer for upper line on CRT 

SCO - $FF Scratchpad memory for CPU 

$180~$1BF Character buffer for lower line on CRT 

SICO-SIFF Scratchpad and machine stack for CPU 

The Memory section of System Memory and Multiplexer contains 256 bytes of static RAM; each byte is 8 
bits. The data bus of the RAM array goes to the high 8 bits of the 16-bit data bus from the Data 
Multiplexer. The address bus of the RAM goes to the multiplexer section of the System Memory and 
Multiplexer, which selects either the CPU address bus or the Counter bus. When the CPU address is selec- 
ted, the 8 bits of the memory address correspond to the lower 7 bits of address, in the CPU (AO through 
A6). The eighth bit (A8) selects between memory blocks $80 through $FF and $180 through $1FF. 

When the multiplexer switches to the Counter, the Counter accesses the character buffers, using lines 
CNT9 through CNT14 to select the character position and CNT5 to select the upper or lower buffer. 

The hardware jumper described in the Stroke Memory and Multiplexer description also alfects the 
multiplexer in System Memory and Multiplexer. 

Memory Select 0 

In the Memory Select circuit, control lines are derived from both the CPU address bus and the Counter. 

The two lines derived from the CPU addresses are used when the CPU controls the memory address. The 
low true select line for Stroke Memory (MSI) comes from U20A; the low true select line for System 
Memory (MSO) from U28C. 

The two lines derived from the Counter (MS2, MS3) are used when the display hardware accesses memory 
and the Counter controls the memory address. U15A generates a signal that is high when characters are 
drawn on the CRT. U15B inverts this signal to provide the memory select line, MS2, for System Memory 
fiyhere characters are stored. U15C generates a signal that is high when trace A or trace B is drawn on the 
iCRT. U39A inverts this signal to form MS3, the memory select line for Stroke Memory. 
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Figure 8-24. Mixed Analog! Digital Display Timing Diagram 
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2. UNLESS OTHERWISE INDICATED: 
RESISTANCE IS IN OHMS (£;!) 
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Figure 8-26. A8 Microprocessor Assembly, Schematic Diagram ( 2 oj 2) 
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A9 DATA CONVERTER ASSEMBLY, CIRCUIT DESCRIPTION 

A9 Data Converter Assembly has two major functions. The first function, performed by the Control cir- 
cuit, the Multiplexer circuit, the Track and Hold circuit, the Peak Detector circuit, and the Analog to 
Digital Converter circuit, is to accept analog signals and convert them to digital data which is stored in A8 
Microprocessor Assembly; The second function, accomplished by the Y Data Buffer circuit and the Digital 
Y Generator circuit, is to process digital trace data from A8 to form the vertical signal for the cathode ray 
tube (CRT) when the instrument is in the digital display mode. 

Control O 

The Control circuit controls the Peak Detector circuit and the Track and Hold circuit. 

The REQ CONV signal from M Input/Output Assembly is delayed by D flip-flop UllA to create the 
HOLD signal. 

When the HOLD signal is high and the X CONV signal from A7 is low, monostable multivibrator U 12 out- 
puts the PK RESET signal . 

Tri-State Buffer O 

The Tri-State Buffer circuit, controlled by microprocessor U1 in A8, transfers three input signals to the 
data bus. The buffer is controlled by two lines from A7, ST AT SWP EN and STAT ADC EN. 

Peak Detector 9 

The Peak Detector circuit monitors the vertical input signal and holds its maximum level over the time in- 
terval between the resets of the Peak Detecter. 

The VERTICAL input is fed to emitter follower Q6A. When the VERTICAL input is a positive-going 
voltage (more positive than the previous maximum), CRl is forward biased and C8 is charged to a higher 
value. Since the gate of Q1 IB is tied to its source, the voltage at the source of QUA is the same as the 
voltage at its gate. This voltage appears (after two emitter-base voltage drops) at the right side of differen- 
tial pair Q8A and Q8B. PK OFFSET potentiometer R8 adjusts the offset of this circuit for a gain of 1. PK 
GAIN adjustment R14 provides attenuation of the input signal so that the output of the Peak Detector cir- 
cuit has the same amplitude range as the VERTICAL signal input to the Multiplexer circuit. 

PK RESET from the Control circuit resets the Peak Detector circuit. A 200-ns, negative-going pulse from 
the PK RESET line turns off Q12, allowing the gate of Q7 to be forward biased by -t- 15V through R1 1. 
The voltage turns on Q7 for a period of 200 ns and discharges C8. 

Multiplexer O 

The Multiplexer circuit is used to multiplex signals to the Track and Hold circuit. 

U7 outputs either the vertical peak signal (V-PEAK), the vertical signal (VERTICAL), or the horizontal 
signal (SWEEP -5 TO +5V) for analog-to-digital conversion. When SMPL/PEAK input is low, the ver- 
tical peak signal is selected; when SMPL/PEAK is high, the vertical signal is selected. Whenever X CONV 
is high, the horizontal signal is selected. 

R48, R49, and SWP GAIN potentiometer R47 form a voltage divider to attenuate the sweep input voltage. 
The 10-volt variation of the input voltage is changed to a 1-volt variation. SWP OFFSET adjustment R45 
sets the current to offset the voltage for a range of OV to -I- 1 V. 
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Track and Hold O 

The Track and Hold circuit either holds or follows the input signal. The circuit has a gain of 10. 

Q5A, Q5B, and Q3 form a unity gain buffer amplifier. 

The track and hold function is accomplished by Q2 and C20. When the HOLD signal from the Control cir- 
cuit is high, Q4 is turned on and Q2 is turned off. With Q2 off, C20 stores the voltage at the source of Q2. 
When the HOLD signal is low, Q2 is turned on, and the voltage at the source of Q2 follows the input 
voltage. 

Operational amplifier U4 provides a voltage gain of 10. Ql buffers the input signal to U4. 

ADC GAIN adjustment R29 sets the gain of the Track and Hold circuit. 

ADC OFFSET potentiometer R23 adjusts the offset of tlie Track and Hold circuit. 

Y Data 3uffer O 

U8, U16, and U15 form a buffer for 11 bits of data: 10 bits of vertical display information and 1 bit of 
blanking. Data is latched into the buffer by STROKE DATA STROBE. Data is output from the buffer 
when STROKE SEL changes state. 

Inputs to digital-to-analog converter (DAC) U19 are the most significant eight bits of data from buffers U8 
and U16. U19 accepts this digital data and converts it to an analog current which is added to the current 
through R51 and R52 to form STROKE LEN, a control signal for the Z Modulation circuit in A4 Z Axis 
Assembly. Thus, the intensity of the strokes drawn on the CRT is varied as a function of their length. This 
results in a more uniform trace intensity. Without this provision the long strokes would be much dimmer 
than the short strokes as all strokes are drawn in the same amount of time. 

UlO is two D flip-flops that extend blanking by one 7-/as interval so that a line is not visible between an 
unblanked data value and an adjacent blanked value. 



Digital Y Generator 0 

The Digital Y Generator circuit generates a vertical signal for the CRT when the instrument is in the digital 
display mode. Data from the Y Data Buffer circuit provides the vertical display information. 

DAC U14 provides an output current proportional to the 10-bit digital value appearing at the input. This 
analog current, combined with the current through R59 and R60, forms a constant current source that is 
used to develop the signal that draws strokes on the CRT. STROKE GAIN adjustment R62 sets the full 
scale current for U 14. 

U18 and C62 form an integrator. During the 6 /*s that STROKE GEN TIMING is high, switch Q14 is 
closed and the integrator ramps up or down, depending on the constant current input at the source of Q14. 
The integrator input current for each 6-/is interva'; is the difference between the current from U14 and the 
current through R59 and R60. The current from U14 is based on the next data value at the input to U14. 
The current through R59 and R60 is based on the last voltage held at the input of U13. If the current from 
U14 is greater than the current through R59 and R60, the integrator ramps up. 

U13 and C58 form a sample and hold circuit. During the 1 fis that the STROKE GEN TIMING signal is 
low, s>Vitch Q16 (N-channel enhancement mode MOSFET) is closed and C58 charges to the present value 
of the integrator (described in previous paragraph) output voltage; the circuit is in its sampling mode. 
Switch Q16 is open for the 6 /ts that STROKE GEN TIMING is high, allowing U13 to maintain a constant 
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current output from the last voltage received. (See Figure 8-22 in the A8 circuit description for timing in- 
formation.) STROKE-FB adjustment R59 varies the current through R59 and R60. The output from U13 
adds to the current from U19 in the Y Data Buffer circuit to form the STROKE LEN signal. 

During the 1 fis that STROKE GEN TIMING is low, switch Q15 is closed. This holds the output of U14 at 
ground while its input data is changing. During the 1 -^s, switch Q13 is also closed. This holds the bottom 
of C58 to ground while U1 3 is sampling. 

U20 provides a -t- 15V bias voltage for the logic levels of the MOSFETs. 

Analog to Digital Converter O 

The Analog to Digital Converter circuit accepts an analog input voltage and converts it to digital informa- 
tion for transfer to the data bus. 

The input signal to the Analog to Digital Converter circuit is an analog voltage from the Track and Hold 
circuit (4 0 ) to DAC U3. In U3 a programmed current is formed by the input from the successive ap- 
poximation register (SAREG) Ul. The difference between this programmed current and the current 
through U3 internal resistor generates an error voltage at the output of U3 (pin 15). Since the error voltage 
causes the comparator U2 output to go high or low, it is this error voltage, fed back to U 1 , that determines 
whether the bit that generated the programmed current in U3 is a high bit or a low bit. If the programmed 
current is greater than the current through the internal resistor of U3, the last bit output from Ul becomes 
a low bit. 

CNT 1 controls the data output from Ul, which sets high each data bit in succession from the most signifi- 
cant bit (MSB) to the least significant bit (LSB). With the HOLD control signal high, each of the next 12 
positive edges of CNT 1 causes the previous bit of data output to be set high or low, depending on the out- 
put of comparator U2. The previous bit (dependent on U2) is set at the same time the next bit (to U3) is set 
high. The last two bits of the SAREG are not used (changing the 12-bit SAREG to a 10-bit SAREG). When 
the HOLD signalis low, Ul is reset. 

Since microprocessor Ul in A8 Microprocessor Assembly can process only 8 bits of data at a time, the 10 
bits of data are changed to one 8-bit byte and one 2-bit byte. When ADC HBYTE is low (address $1), tri- 
state buffers U5 and U6 output the eight high order bits to the data bus. When ADC LBYTE is low (ad- 
dress $0), U5 outputs the two low order bits to the data bus. 
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Figure 8-27. A9 Data Converter Assembly, Component Locations 
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Figure 8-28. A 9 Data Converter Assembly. Schematic Diagram (I of 2) 
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NOTES 

1. REFERENCE DESIGNATORS WITHIN 
THIS ASSEMBLY ARE ABBREVIATED. 
FOR COMPLETE REFERENCE DESIG- 
NATION, PREFIX ABBREVIATION WITH 
ASSEMBLY DESIGNATION. 

2. UNLESS OTHERWISE INDICATED: 
RESISTANCE IS IN OHMS (12) 
CAPACITANCE IS IN PICOFARADS (PF) 
INDUCTANCE ISIN MICROHENRIES (juH) 
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FROM LEAKAGE CURRENTS. 
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Figure 8-28. A9 Data Converter Assembly. Schematic Diagram (2 of 2) 
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Figure 8-29. AlO Display Motherboard Assembly, Component Locations 
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NOTES 



REFERENCE DESIGNATORS WliHIN 
THIS ASSEMBLY ARE ABBREVIATED. 
FOR COMPLETE DESIGNATOR, PRE- 
FIX WITH ASSEMBLY REFERENCE 
DESIGNATOR. 



2. UNLESS OTHERWISE INDICATED: 

RESISTANCE IN OHMS (!^). 
CAPACITANCE IN MICROFARAOS(jLiF). 
INDUCTANCE IN MICROHENRIES (/iH). 

3. MOTHERBOARD RETAINING SCREWS 
MUST BE IN PLACE TO COMPLETE 
HIGH VOLTAGE GROUND CONNECTION 
TO CHASSIS GROUND. 

4. TRACE CONNECTS TO A PLATED- 
THROUGH, SOLDERED WIRE CONTACT, 
NUMBERED PER THE WIRE COLOR 
CODE (E.G., 0 934). LOOK FOR WIRE 
CONNECTION AT LEFT EDGE OF 
SCHEMATIC. 

TRACE CONNECTS TO A PLATED- 
THROUGH, SOLDERED WIRE CONTACT, 
NUMBERED PER THE WIRE COLOR 
CODE (E.G., 0 98). LOOK FOR WIRE 
CONNECTIONS AT RIGHT EDGE OF 
SCHEMATIC. 

6 LI THROUGH L7 ARE WIDEBAND 
CHOKES, 680 OHMS AT 180 MHz. 

7. NUMBERED GROUNDS ARE FOR IDENT- 
IFICATION ON THIS SCHEMATIC ONLY. 
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Figure 8-30. AlO Display Motherboard Assembly, Schematic Diagram 
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All DVM DIGITAL ASSEMBLY, CIRCUIT DESCRIPTION 

A1 1 DVM Digital Assembly has two functions. It includes most of the circuitry for time measurement and 
control of Al2 DVM Analog Assembly (refer to the circuit description for that assembly); and it provides 
drive for the FREQUENCY GHz display and data for the CRT center frequency readout. Data such as 
Center Frequency BCD bits 1, 2, 4, and 8 ; Center Frequency Digit Select 1, 2, and 4; and Center Frequency 
polarity are sent to A7 Input/Output Assembly and processed by A 8 Microprocessor Assembly to be 
displayed on the CRT. 

In the following descriptions, refer to the schematic and to the timing diagram, Figure 8-31 . 



DVM 2.5 MHz Clock Oscillator 0 

The crystal-controlled DVM 2.5 MHz Clock Oscillator drives the Delay Timer and the DVM Counter. The 
output goes through open-collector buffer Q4. 



Delay Timer O 

The Delay Timer has two 4-bit counters, U2 and U3, configured to provide a delay of 128 clock pulses. The 
delay commences at the beginning of T 4 and provides a positive TTL RESET output that lasts 51 /isec. The 
RESET output goes to the DVM Counter and to A1 2 DVM Analog Assembly. 



Data Transfer Timer 0 

The Data Transfer Timer has two functions: (1) It stops the clock to the DVM Counter when the ZERO 
DETECT HELD line from A12 DVM Analog Assembly goes low, and (2) it provides the strobe signal to 
transfer the count of the DVM Counter into storage latches. 

When the ZERO DETECT HELD line goes low, the clock input to the DVM Counter is forced low, 
allowing the count of the DVM Counter to ripple through. 

After the count has stabilized, the strobe line goes low, transferring the data into the buffer latches of 
counter U16. The strobe line then goes high, and the latches hold the count, permitting the clock input to 
be re-enabled. 



DVM Counter 0 

The DVM Counter has two functions: (1) It measures the discharge time of the Integrator in A1 2 DVM 
Analog Assembly, and (2) it provides 25-Hz pulses to drive the State Counter in A12 DVM Analog Assem- 
bly. 

Counter U16 consists of a six-decade BCD, counter, six BCD latches, and a 6 -to-l BCD multiplexer. The 
clock input (pin 14) accepts the signal from the DVM 2.5 MHz Clock Oscillator, which is controlled by the 
Data Transfer Timer. The RESET input sets the counter to all zeroes when it receives a high from the Delay 
Timer. The strobe input transfers the count from the counter to the storage latches in U16 when the strobe 
litie is pulled low by U14C of the Data Transfer Timer. 

The 1, 2, and 4 inputs of U16 (pins 10, 9, and 8 ) receive a 3-bit binary count from the Display Scanner 
Counter Decoder. This count determines which decade the multiplexer selects and sends to the A, 1 outputs. 
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The output of the fifth decade (carry) is always present on U 16 pin 7 as a 25-Hz pulse train. When the pulse 
is low, Q5 is off and a high-level output is sent as a clock pulse to the State Counter in A12 DVM Analog 
Assembly. A low-to-high transition out of Q5 advances the State Counter. The zener diodes VRl and VR2 
respectively provide — 5V and — 12V supply voltages for U16. 

The resistors in U23 provide pull-up to +5V and set the high-level inputs 1, 2, and 4 and A,i outputs of 
U16. 

Reference Gate O 

The Reference Gate provides the signal to turn on -I- REF EN or — REF EN to A12 DVM Analog Assem- 
bly. When ZERO DETECT HELD, INPUT ENABLE, and POL are all high, -t- REF EN goes low, turning 
on the -I- REF switch in A12 DVM Analog Assembly. When ZERO DETECT HELD and INPUT 
ENABLE are high and POL is low, -REF EN goes low, and the -REF switch in A12 DVM Analog 
Assembly is turned on. 

Polarity Storage O 

The Polarity Storage flip-flop U22B examines the state of the ZERO DETECT line at the beginning of T 3 . 
When the CENTER FREQ yoltage going to A12 DVM Analog Assembly is positive, ZERO DETECT is 
low, and POL (the output of U22B) will go low on the positive transition cf the INPUT ENABLE line. 
(Refer to the Reference Gate description for th." Ainction of the POL line.) 

Display Scanner Oscillator O 

The Display Scanner Oscillator, a CMOS RC oscillator, provides a 6.4 kHz square-wave output through 
the TTL buffer UlOE. The Display Scanner Oscillator provides the scanner clock (establishes the strobe 
rate) for the FREQUENCY GHz display on the front panel. The outrut of this circuit goes to the Display 
Scanner Counter Decoder and to the Drive/ Current Ramp Generator. 

Display Scanner Counter Decoder 0 

The Display Scanner Counter Decoder has three functions: (1) It provides a one-of-six decoded output to 
drive the center frequency display digits (FREQUENCY GHz readout), (2) it provides to A7 Input/Output 
Assembly a three-bit value that identifies the active BCD digit, and (3) it provides, through A12U9A and 
A11U9P, the timing information for the Drive Current Ramp Generator. (The Display Ramp Generator 
Transition Gate A12U9A is shown on the schematic for A12 DVM Analog Assembly because it is 
physically located on that board; however, it is functionally part of A1 1 DVM Digital Assembly.) 

The flip-flops U22A and U21 A generate the SCN/2 and SCN/4 outputs to A12U9A. 

U213, U21C, and U21D count from binary 0 to binary 5. The number goes to U15 and is decoded to a one- 
of-six output to the Display Digit Driver. ^ 

Illegal Code Blanking O 

1 

If binary numbers 6 or 7 were to be erroneously generated by the Display Scanner Counter Decoder, they 
would bh blanked by the Illegal Code Blanking Circuit 

Display Digit Driver O 

The Display Driver receives outputs from the Display Scanner Counter Decoder, boosts current levels, and 
generhtesj (Cathode drive for the center frequency display (FREQUENCY GHz readout) on the front panel. 
Since the seven-segment displays are of the common-cathode type, the Display Digit Driver must sink the 
current from the lit segments of the driven digit. One of the six Darlingtons in U1 is enabled when the base 
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is supplied current through its associated base resistor. This, in turn, requires that the open-collector in- 
verter associated with the driver have a low input from the Display Scanner Counter Decoder. 

The output voltage level of the Darlingtons is not well defined. When a Darlington is off and no segments 
are lit by another driver, the output will be pulled to a level near GND by the output pulldown resistor. If, 
however, another driver is lighting segments, the level will be between + 1 .5V and 4- 2.0V on the outputs of 
the Darlingtons that are off. When a Darlington is on, its output level will be about + 0.6V if no segment is 
lit, and between 4- I.OV and + 1.5V if segments are lit, depending on the number of segments lit and in- 
dividual component parameters. 

Drive Current Ramp Generator ® 

The Drive Current Ramp Generator generates a drive current ramp signal to the Center Frequency Segment 
Drivers and to the Decimal Point Driver. 

The output of the Display Scanner Oscillator and the lines SCN/2 and SCN/4 are decoded by the Display 
Ramp Generator Transition Gate A12U9A (physically located in A12 DVM Analog Assembly) and U9B to 
generate a positive-going pulse (about 0.08 ms) which has a negative transition at the same time as the 
segmen* information changes states. The pulse is initiated approximately every 0:6 ms. This TTL input 
goes through resistors R 1 7, R 1 8, and R 1 9 to generate roughly a ± 1 m A current at the base of Q2. Since Q2 
is connected as an integrator, this current will approximately equal the charging current for Cl 6, 
generating a nominal rise and fall time of about 50 fisec at the collector of Q2. The output drive capability 
is increased by Q3, which acts as an emitter follower and has an output swing from GND to approximately 
4 14V. C17 and R22 at the collector of Q3 prevent the ramp current from getting on the 4 15V power 
supply line. The output is of opposite polarity from the input and is delayed by the ramp rise and fall times. 
The ramp signal controls the rise and fall times in the Center Frequency Segment Drivers and the Decimal 
Point Driver. 

Display Latches O 

To ensure that BCD output data from the DVM Counter will change state only while the output of the 
Drive Current Ramp Generator is low, the BCD data from the counter is stored in latch U19 until the out- 
put of the Drive Current Ramp Generator reaches its lowest level. This BCD data is then sent to the Seven 
Segment Decoder and to A7 InpUt/Output Assembly. 

Seven Segment Decoder 0 

The Seven Segment Decoder converts 4-bit BCD data to seven-line segment data to the Center Frequency 
Segment Drivers. 

If the output of the Illegal Code Blanking circuit (the 31 input to U6) is low, all segment lines will go high. 
If a BCD zero occurs for the most significant digit of the display, a low on the ripple blanking input (RBI) 
line will cause all segment lines to go high, blanking that digit. 

Minus Sign Gate ® 

When the POL line goes high (a negative number is to be displayed), the ‘g’ segment line is brought low 
during the most significant digit to light the ‘g’ segment (minus sign). 

Center Frequency Segment Drivers © 

The seven-segment displays (FREQUENCY GHz) are of the common-cathode type. This means that a 
current must be sourced to each of the segment LEDs to light it. This current is provided by the seven tran- 
sistors of U7, which are all connected in an emitter-follower configuration. The magnitude of the current is 
determined by resistors in the Frequency Display Assembly. For any given transistor, if the output of the 
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Drive Current Ramp Generator is high (approximately + 14V) and the open-collector inverter tied to its 
base is not conducting (the input from the Seven Segment Decoder is low), then base current will flow 
through its associated base resistor in U12 and the transistor will turn on, causing the segment to light. The 
output levels on lines CFa through CFg will then be slightly less than + 5 V . 

When the Seven Segment Decoder changes state oh the negative-going clock transition, the output of the 
Drive Current Ramp Generator will be low (approximately GND), and all segment drivers will be off. Just 
before a change of state, the output of the Drive Current Ramp Generator will ramp down from a high to a 
low and gradually turn the segment drivers off. Immediately following a change of state, the ramp will go 
from a low to a high, gradually turning the segment drivers on. 

In this way the relatively large currents involved in the display will have controlled rise and fall times and 
will not generate the electrical interference usually associated with strobed digital displays. 

Decimal Point Gate ® 

The Decimal Point Gate has two inputs from the FREQUENCY BAND GHz switch: B7 and B8. In the 
EXT MIXER mode, one of the band lines (B7 or B8) will be high (+ 15V). The inputs are ORed by U17A 
and U lOA to produce a high TTL level when in, either of the external mixing bands. 

Decimal Point Driver © 

The Decimal Point Driver supplies current to the decimal point input of the Center Frequency Display 
Assembly. If the output of the Decimal Point Gate is high, the decimal point to the right of the third 
display digit will be lit; if the output is low, the decimal point to the right of the second digit will be lit. 

The decimal point drive current is controlled by the Drive Current Ramp Generator in the same way as the 
segment drive currents. 
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Using a two channel 
oscilloscope (HP Model 
180A/1801A/1821A or 
equivalent), connect 
state counter signal HA 
to Channel 8 input, set 
oscilloscope to "CHOP", 
trigger on Channel B. Use 
Channel A to check the 
various test points. Use 
20 ms/division time base. 

All measurements were 
taken with Frequency 
set at 12.0 GH/. 






3MH/ 

(Waveform not drawn 
to scale 0. 1 /a/cm. Use 
internal trigger.) 

30 H 2 timing 
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INTEGRATOR ENABLE 
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TIMED DC INPUT 
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(FROM INPUT AMP.) 
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SLOPE AMP 
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OV 




-'bM 
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OV 
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OV 
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A12 $; in 
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Plateau voltage 

2Vo»«' 

Input Voltage '"***^ 
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ZERO DETECT 
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+4.0V ♦ ,5V 


( Input Voltage) 
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OV 


(^Input Voltage) 
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t Input Voltage 


ZERO DETECT 
POLARIZED 


M, 8 V 




ZERO DETECT 
HELD 




OV 



I I 

Input Voltoge wa^elorm 

1 -. 

t Input Voltage waveform 



II AI2 S1 is in TEST position, ZERO DETECT 
will be high during T 2 , T 3 , and T 4 . 



Time Proportional 
to input Voltage. 



TRANSFER 



With negative voltage applied 
these waveforms are interchanged. 



Auto Zero 



Shown for a reading of 12.000 GH/ 
(Waveforms a'e inverted for negative 
readings.) 



Oscillations usually appear 
’after zero Detect. 



“OSCILLATIONS 



I, 

ZERO DETECT nray occur at pny time during T 4 , T 5 , or first quarter of T 6 , 
depending on the center frequency input voltage. 



Figure S-31. Measurement Timing Diagram for All DVM Digital Assembly and A 12 DVM Analog Assembly 
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Figure 8-32. All DVM Digital Assembly, Component Locations 
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A11 DVM DIGITAL ASSEMBLY 
08569-60008 



PIN 


SIGNAL 


TO/ FROM 


FUNCTION 

BLOCK 


I 


Hi.2V 




0 


I 6 


t!i,2V 




0 


2 


ISV 




0 


I7 


IDV 




0 


3 


MtiV 




0 


IS 


HliV 




0 


4 


nwo 




0 


I9 


GNIl 


, 


0 


5 


wi; 






20 


Ni; 






6 


NC 






2 I 


Ni; 






7 


NH 






22 


INPUT ENAUI.E 


AI2P1- 24 


O 0 


8 


NC 






23 


NC 






9 


l-IU d niK- 
I’LAY Mill. I) 


A1A2.I1 (I 


0 


24 


ZEflO Dl; 
TECT HE 1. 11 


A12P1 a 


0 


lO 


IIAMI' 

(lENEN 


A12P1 211 


0 


25 


t IIEF EN 


AI2P1 111 


0 


II 


KCN/Z 


A12P1 2a 


e 


26 


HCf EN 


A12P1 11 


o 


I2 


HA 


A12PI 27 


o 


27 


I'OI. 


A12P1 12 


O 0 


I3 


,si;n/4 


AI2P1 :i(i 


0 


?8 


ZEIKJ 

DETECT 


A)2P1 -t:i 


o 


,4 


117 


AZACll 4 




29 


IIESET 


A12P1 14 


o 


I 5 


Hll 


A2AI.ll (1 


0 


30 


2(iH? 


AI2P1- lb 


0 



ji 



PIN 


SIGNAL 


TO /FROM 


FUNCTION 

BLOCK 


1 


(IN 11 


A7.11 I 


0 


16 


GE4 


A/,11 1(1 ' 


0 


2 


(.Nil 


A7.I12 


0 


15 


CI-2 


A7JMb 


0 


3 


(’■Nil 


A7JI-:i 


0 


14 


CE1 


A71M4 


0 


4 


(IND 


A7.114 


0 


13 


CIZ 


A/,11 1 a 


0 


5 


(IN 11 


A/,11 a 


0 


12 


CEY 


A/Jl 12 


0 


6 


UN 11 


A7,11 (1 


0 


II 


Clll 


A71MI 


0 


7 


Cl- SKIN 


A7J1 7 


0 


10 


CEX 


A7.I1 1(1 


0 


8 


ilpi; 


A/,11 11 


0 


9 


CE CI.K 


A/,11 a 


0 



J2 



PIN 


SIGNAL 


TO /FROM 


FUNCTION 

BLOCK 


1 


NC 






16 


CEIlli 


A2A2.I1 111 


0 


2 


cini 


A2A2,ll 2 


0 


lb 


Cl 114 


> 

> 


O 


3 


CEIlil 


A2A211 a 


0 


14 


ciTia 


A2A2,I1 14 


0 


4 


cniii 


A2A2J1- 4 


0 


13 


CE112 


< 

'< 


0 


5 


CEllil 


A2A2.I1 !i 


0 


12 


CEDI 


A2A2J1 12 


0 


6 


NC 






11 


CEIKl 


,-,2A2,ll 11 


0 


7 


CEDdii 


A2A2,II 7 


0 


10 


Cl Dll 


A2A2.I1 -to 


0 


8 


CEDi! 


A2A2,II II 


0 


9 


CEDli 


A2A2,II a 


0 



SERIAL PREFIX: 2045A DATE: MARCH 1981 




NOTES: 

1. REFERENCE DESIGNATUFiS WITHIN 
THIS ASSEMBLY ARE ABBREVIATED. 
FOR COMPLETE REFERENCE DESIG- 
NATOR, PREFIX WITH ASSEMBLY 
REFERENCE DESIGNATOR, 

2. UNLESS OTHERWISE INDICATED; 
RESISTANCE IN OHMS (1>) 
CAPACITANCE IN MICROFARADS I/jF) 
INDUCTANCE IN MICROHENRIES 

3. UNLESS OTHERWISE INDICATED, DIG- 
ITAL ICS WILL HAVE THE FOLLOWING 
t5V AND GND CONNECTIONS: 



NO. OF PINS 
ON PACKAGE 


i5V 


GND 


14 


14 


7 


16 


16 


8 


lit 


18 


9 



4. MNEMONIC TAIUE: 



MNEMONIC 


DESCRIPTION 


CEOO 
THRU !) 


CENTER FREOUENCY 
OIGIT DRIVERS 


CEDii 
THRU !) 


CENTER FREOUENCY 
SEGMENT DRIVERS 


CFO il|) 


CENTER FREOUENCY 
DECIMAL POINT DRIVER 


Cl< , 


DIGIT STROBE CLOCK 


il|ii: 


DECIMAL POINT 
CONTROL 


HA 


STATE COUNT "A", 
ACTIVE HIGH 


HCF II 
THRU !) 


CENTER FREOUENCY 
DIGIT ENAIII ES 


i.CFO, i,cf:i 


CENTER FREOUENCY 
DIGIT ENABLES 


LCFTi 

THRUij 


CENTER FREOUENCY 
SEGMENT ENABLES 


SCN/2 


SCAN OSCILLATOR 
DIVIDED BY TWO 


SCN/4 


SCAN OSCILLATOR 
DIVIDED BY FOUR 


CF 1 


CENTER FREQUENCY 
BCD BIT 1 


CF 2 


CENTER FREQUENCY 
BCD BIT 2 


CF 4 


CENTER FREQUENCY 
BCD BIT 4 


CF (1 


CENTER FREQUENCY 
BCD BIT 8 


CF CLK 


CENTER FREQUENCY 
CLOCK 


CF X 


CENTER FREQUENCY 
DIGIT SELECT BIT 1 


CF Y 


CENTER FREQUENCY 
DIGIT SELECT BIT 2 


CF Z 


CENTER FREQUENCY 
DIGIT SELECT BIT 4 


CF SIGN 


CENTER FREQUENCY 
POLARITY 



All 



Figure 8-33. AH DVM Digital Assembly . Schematic Diagram 
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A12 DVM ANALOG ASSEMBLY, CIRCUIT DESCRIPTION 

Figures 8-31 (refer to the All circuit description), 8-34 and 8-35 show an overall timing diagram for the 
Digital Voltmeter (DVM), a block diagram, and a simplified timing diagram. The basic measurement 
technique is to apply the input voltage to an integrator for a fixed time, charging the integrating capacitor. 
Then the integrator is given a known voltage of the opposite polarity to discharge the integrating capacitor. 
The time it takes to discharge the capacitor is proportional to the input voltage and is measured with a 
precise digital counter. If the magnitude of the input voltage equals the reference voltage, the discharge 
time will equal the fixed, known charging time. 

The designations T|, T 2 , etc., in the timing diagram refer to time intervals, not points in time. 

In the block diagram (Figure 8-47), the CENTER FREQ, —REF V, and -f REF V (not shown on the 
schematic) voltages are always present at the inputs to their respective switches. (In the timing diagram, the 
CENTER FREQ voltage is 12.000V, corresponding to a reading of 12.000 GHz.) At the beginning of T,, 
the Input Switch is closed and the CENTER FREQ voltage is applied to the Input Amplifier. During T,, 
the Input Amplifier settles so that a stable voltage will be presented to the Integrator Switch. At the begin- 
ning of T 2 , the Integrator NORM Switch closes, and the integrating capacitor is allowed to charge until the 
end of T 2 , at which time the Input Switch and Integrator Switch are opened and the - REF V Switch is 
closed. During T 3 , the Input Amplifier is again allowed to settle. At the beginning of T 4 , the Integrator 
Switch is again closed, commencing the discharge of the Integrator capacitor. The switch remains closed 
until the Integrator output reaches OV. This will happen very quickly for input levels near OV but will ex- 
tend into the early part of T^ for the maximum level corresponding to 22 GHz. After this zero crossing oc- 
curs, the Auto Zero function is initiated by the closing of the Auto Zero Switch, the Auto Zero Sampler 
Switch, and the FAST Integrator Switch. During the Auto Zero time the offset error in the system is placed 
on the Auto Zero capacitor. At the end of T^ (beginning of Tj) the Auto Zero function is terminated, but 
the offset error remains on the Auto Zero capacitor for the duration of the measurement cycle. 

The generation of timing signals for the switches and the measurement of the discharge time interval are 
performed by the digital timing and control circuits in A! 1 DVM Digital Assembly. 

Input Switch O 

The CENTER FREQ voltage present at the input to the Input Switch is divided by ten by the voltage 
divider Rl, R2 to yield a voltage that has a scale factor of 10.000 GHz per volt. This voltage is transferred 
to the Input Amplifier during Tj and T 2 by the FET switch Q1 1 . During T, and T 2 a TTL low on the IN- 
PUT ENABLE line turns on the switch driver Q14 and CRl is then back-biased. The gate of Q1 1 is held at 
the input level, since R7 is tied to a feedback divider R39, R40, which in turn is tied to the output of the In- 
put Amplifier. During T 3 through T^, the INPUT ENABLE goes high, turning off Q14, which causes CRl 
to conduct, turning Q1 1 off. 

Reference Switches O 

The operation of the Reference Switches is similar to that of the Input Switch. If the CENTER FREQ 
voltage is positive, the digital control circuits will cause the negative reference switch to conduct; if the in- 
put is negative, the positive reference switch will conduct. In both cases, the switches will conduct from the 
beginning of T 3 until the integrator passes through zero. Since negative input voltages need to be measured 
accurately, the positive l.OV reference is simply derived from a voltage divider off the 4-5V supply. The 
positive input voltage must be very precisely measured; therefore, the - l.OV reference is derived from an 
external - lOV reference supply. R18 through R22 divide the - lOV down to l.OV and allow for a small 
adjustment around - l.OV. 

Auto Zero Switch 0 

This switch is similar to the other switches except that it is simplified by the fact that it must switch only a 
OV level. It is turned on by the digital control circuits after the Integrator has reached OV output. This can 
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occur during T4, T5, or the first part of T^. It is turned off at the end of regardless of when it was turned 
on. 

Input Amplifier O 

The Input Amplifier is a high input impedance, dc amplifier with a voltage gain of approximately 3.5. The 
current from the dual-input FET Q9 is supplied by current source Q8 and is balanced by INPUT BAL 
potentiometer R37. The output of the amplifier supplies the signal to the Integrator Switch circuit; it also 
supplies the feedback voltage for the Input and Reference FET switches. The gain of this amplifier need 
not be precisely set, since only the ratio of the input and reference voltages must be preserved, not their ac- 
tual levels. 

Integrator Switch Q 

There are two FET switches in the Integrator Switch circuit. The ‘normaP switch Q3 is used during the nor- 
mal measurement cycle, while the ‘fast’ switch Q4 is used to speed up the response of the Auto Zero cycle. 
Since the Integrator resistors R30 and R31 are placed before the switches, the switches need only pass 
signals very near ground level,, simplifying the switch drivers. Logic gates U6B, U6C, and U7D act as a 
decoder to turn on the ‘normal’ switch Q3 during T2, and the discharge period of the integrator. The ‘fast’ 
switch Q4 uses the same driver as the Auto Zero Switch and is on from the time the integrator crosses zero 
until the end of T5. 

Integrator ® 

The Integrator consists of a dual-FET input stage Q5, an op amp U2, and the integrating capacitor C9. The 
charging current for C9 is equal to the current into the integrator, which is determined by the output of the 
Input Amplifier and either resistor R30 or R31 . The non-inverting input to the integrator is not grounded, 
as would be expected, but instead is tied to the error voltage stored on the Auto Zero capacitor C21 . 

Slope Amplifier XI 00 O 

The Slope Amplifier XlOO circuit consists of two stages (U3 and U4), each having a gain of 10. The U3 out- 
put must be free of noise and thus has heavy pow^^r-supply filtering (LI, L2, and Cl 5). The U4 output is 
clamped to ± I.2V by diodes CR7 through CRIO so that it will recover rapidly fron. an overload. The out- 
put of the Slope Amplifier XlOO circuit will change only when the integrator output is near OV; otherwise, 
it will be clamped to ± 1 .2 V . 

Zero Detect Comparator O 




The Zero Detect Comparator is a high-speed voltage comparator that has an output compatible with TTL 
logic. In order to accomodate small system offsets^ the exact voltage level that will cause a transition of the 
output is adjusted with the ZERO ADJ potentiometer R56. The HYST adjustment R53 feeds a portion of 
the input amplifier output to the comparator. It is made necessary by the fact that the integrating capacitor 
has dielectric absorption. To eliminate this effect the discharge time measurement is actually started 42 
fisec after the beginning of T4. (This is done by the Delay Timer circuit in Al l DVM Digital Assembly.) To 
compensate for this delay, a portion of the reference voltage present at the time of the discharge zero 
crossing is applied to the comparator through resistors R52, R53, and R55. The level is adjusted by R53. 

Zero Detect Gates O 

The Zero Detect Gates cause either polarity of zero crossing of the integrator to generate the same polarity 
logic transition, and they ensure that only the discharge zero crossing is recognized by the following logic. 
The POL line (U6A pin 1) from All DVM Digital Assembly indicates which reference polarity was used 
for the present measurement cycle. (A low indicates that "H REF V was used, and vice versa.) This signal, in 
conjunction with the comparator output, causes the output of U6A to always have a low-to-high transition 
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for the discharge zero crossing. U9B inverts the discharge transition and causes the opposite transition to 
always occur at the beginning of Tj . 

The TEST-NORM switch is a troubleshooting aid. The TEST position simulates a zero crossing at the 
beginning of T 5 to generate a normal sequence of logic levels to the FET switch drivers. This will be 
recognized by the logic circuitry as - 10.000 on the FREQUENCY GHz readout. 

Zero Detect Catcher O 

Since the reference voltage is removed when the discharge zero crossing occurs, the output of the com- 
parator may oscillate following the first transition. The Zero Detect Catcher latches after the initial 
high/low transition. The latch is reset at the beginning of Tj and remains high until the next valid discharge 
zero crossing. 

State Counter O 

The State Counter consists of three D flip-flops which generate signals HA, HB, and HC. Signal HA is 
used to generate signal HB, and signal HB is used to generate signal HC. The inverse of signal HC (i.e., 
LC) is then used to produce a signal HA (via gates U7C and U9C). The various combinations of signals 
HA, HB, and HC determine the ‘state code’ of the instrument timing. State codes 101 and 010 are illegal 
and will be entered only if caused to do so by transient pulses during initial turn-on. If an illegal state is en- 
tered, the flip-flops will be cleared on the next reset pulse. This sets the counter to state 000, at which time 
an Auto Zero cycle occurs. The timing sequence then continues in its normal fashion. 

Display Ramp Generator T ransition Gate ® 

This gate is functionally part of All DVM Digital Assembly, although it is physically located on the A12 
board. Refer to the circuit description of the Drive Current Ramp Generator (All DVM Digital Assem- 
bly). 
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A1 3 RELAY DRIVEP ASSEMBLY, CIRCUIT DESCRIPTION 

>' ' ' . ■' ■ . . 'V' . ■ ■ 

A13 Relay Driver /^ssembly receives input from the SiG IDENT and FREQUENCY BAND GHz switches 

on the front panels A RETRACE BLANK signal from Al6 Sweep Generator Assembly is used during the 
signal identification. The Relay Driver controls coaxial RF switches K1 through K5 and provides a means 
to identify a displayed signal by controlling the frequencv pf tlie local oscillator in A37 Third Converter 
^Assembly. ' •; ’ 




Signfdr Identifier O 

The Signal Identifier shifts the diijplayed signal (except for the 100 MHz CAL signal) 2 MHz to the left on 
alternate, sweeps when the front-panel SIG'IDENT button is pressed. The flip-flop U1 is enabled by a high 
preset isignal at pin 4 and is toggled on altern'^te sweeps by the RETRACE BLANK input. The output of U 1 
selects a crystal offset in A37 Third Converter Assembly. The crystal for the correct offset is selected by the 
frequency band inputs B5, B6, and B7. The F3 + line is enabled and is switched in when B5, B6, or B7 tur- 
ns on, Q6 and Ul toggles. A low at Q6 collector pulls the base of Q1 down, disabling the U1 toggles. A low 
at Q6 collector pulls the base of Q| down; disabling the U1 input to Q1 . At the same time, Q6 low drives 
, Q5 high, enabling the U1 irtput to Q2, which in turn drives the F3 -f line. ^ 

When B5, B6, or B7 is not selected, Q6 collector is high, enabling Qi and shorting Q2 base to ground 
through Q5, Q6 then drives the F3 ~ line. ^ 




When the Signal Identifier is not enabled by the front-panel switches, the output of U1 (pin 5) is driven 
high by a low at the preset input. This high output turns on Q4, driving the F3 line 16V. 

Relay Driver O 



The Relay Driver accepts signals from the front-panel FREQUENCY BAND GHz pushbuttons and ac- , 
tivates the EXT MIXER RELAY, the IF RELAY or the RF RELAY lines. When B1 is selected, both Q9 



and QIO are turned on, activating the IF RELAY and RF RELAY lines, which^energize RF switches Kl, 
K2, K4, K5 and the Second Converter. When either B7 or B8 is selected, Q8 and Q9 are turned on, ac- 
tivating both the EXT MIXER RELAY and the IF RELAY lines, which eijergize RF switches Kl, K2, and 
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A14 TUNING STABILIZER CONTROL ASSEMBLY, CIRCUIT DESCRIPTION 

Ai4 Tuning Stabilizer Control Assembly contains circuits which tune the YIG-Tuned Oscillator (YTO) 
over va, frequency range of approximately ,21 h^Hz. Tuning is accomplished by controlling current, which is 
propiohional to frequency, in the YTO Tickler Coil. There are three signals which can vary the YTO 
frequency as controlled by the Tickler Coil: the FINE TUNE signal, the TICK ATTEN SWP signal for 
riqrrow frequency spans (1 kHz/DIV to 2 MHz/DlV), and the ERROR signal from A36 Tuning Stabilizer 
Assembly. There are two correction circuits that process the signals which control the Tickler Coil. These 
circuits send center frequency and YTF frequency correction signals to A17 Frequency Control Assembly. 

Also pn this bdard are the tuning stabilizer control circuits that are used only in the AUTO STABILIZER 
mode} 'In stabilized operation, the YTO; which is the first LO, is locked to a 1 MHz Voltage-Controlled 
Crystal pscillatof (VCXO). These circuits are the Control Generator, Error Amplifier, Sample and Hold, 
VCXO Sweep Inverter, VCXO Sweep Driver, and VCXO Sweep Buffer. 

'i . ■ '■ > . ■' 

The capacitors across the inputs of Ul, U2, U4, U5, U6, U7, and U8 reduce the susceptibility of these op 
amps tp external RF interference. 

Tickler Sweep + Tupe SMmmer Q 









Three signals are summed into op amp U4, which is connected as an inverting summing amplifier: the 
FINE TUNE signal from the FINE TUNING control at the front panel, the TICK ATTEN SWP from A15 
Sweei) Attenuator Assembly, and the - lOV REF voltage from A17 Frequency Control Assembly. The 
- lOV REF offset voltage is summed in so that the sweep at the output of U4 will be centered about OV 
when the FINE TUNlisiG tiontrol is set ht mid^positiorji. This stage has an inverting gain of 2 for the TICK 
ATTEN SWP signal. R42 and C8 filter out noise on the FINE TUNE line. The output of this stage goes to 
both the Tickler Coil Predriver and to the yCXO Sweep Inverter, the latter being used only for stabilized 
'operation 




1 




The main input to th^ Tickler Coil Predriver is the output from the Tickler Sweep -I- Tune Summer. Op 
amp U7, is connected 'as an inverting amplifier with a nominal inverted gain of 0.67 to this signal. The 
TICK SWP adijustment R57 adjusts t)fle gain of this stage to compensate for differences in thp tuning sen- 
sitivity of the VtQ Tickler Coil. It is adjusted to give the correct span for the narrow frequency spans (1 
kHz/DiV to 2 MHz/piV) for unstabilized operation. For unstabilized operation, FET 2 SWITCH Q23 is 
turned off. Once stabilization is comi)leted, this FET stays on for stabilized operation. With this FET on, 
the output front the E^ror Amplifier is summed into the Tickler Coil Predriver. This is the path by which 
the ERROR sighal from A36 Tuning kabilizer Assem.bly is fed back to the YTO to effect changes in its 
frequency. / ^ 

Tickler Coil\Drlver|> 

The Tickler Coil Driver supplies current to the Tickler Coil of A31 YIG-Tuned Oscillator (YTO) Assembly. 
Op amp U2 is basically an inverting, unity gain amplifier. R82 causes the circuit to function as a constant 
current source Vhose current is proportional to the voltage at its input. R81 and R77 have little effect on 
voltage levels but improve the accuracy of the constant current source. The voltage is sensed differentially 
across R82 with negative feedback through R78 and a slight amount of positive feedback through R81 . 



R89 and C19 form a 16 kHz low-pass filter which reduces the higher frequency noise applied to the YTO 
Tickler Coil. Q17 and Q18 are current boosters to provide the required current capability (about 55 mA) 
for driving the YTO Tickler Coil. When the current through R79, which is in series with the positive power 
input to U2, reaches approximately 5 mA, there is 0.5V across the base-emitter of Q18, which turns it on 
slightly, providing added current to the output for positive voltages. As the current requirement increases, 
the voltage across R79 increases, and Q18 provides a larger proportion of the current. Q17 functions in the 
same way for the negative output voltages. 
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Center Frequency Correction Summer 0 

The output of the Center Frequency Correction Summer is the CENTER FREQ CORRECT signal to A17 
Frequency Contrbl Assembly. Three signals are summed into op amp U3A: The FINE TUNE signal from 
the front-panel FINE tuning control, the FREQ CAL signal from the front-panel FREQ CAL adjustment, 
and the output^if the Error Amplifier. When the analyzer is in the stabilized mode, if the coarse TUNING 
control is accidentally moved slightly, an output from the Error Amplifier is generated. The resulting 
change on the CENTER FREQ CORRECT output of U3A corrects the FREQUENCY GHz readout on the 
front panel so that it does not change. When the analyzer is in the stabilized mode, if the coarse TUNING 
control is moved slightly, the lock loop will prevent the YTO frequency from shifting. 

YTF Correction Attenuator O 

Op amp U3B is connected as an inverting, unity gain amplifier with a gain of 0.2. Tne YTF CORRECT 
output signal goes to A17 Frequency Control Assembly where this signal (proportional to the frequency 
change in the YTO caused by the Tickler Coil) is added to the YTO FREQ ANALOG signal (proportional 
to the frequency change in the YTO caused by the Main Coil) so that the YTF will track with the YTO. The 
YTF CORRECT signal has a maximum effect on the YTF frequency of ± 10.5 MHz. 

Control Generator O 

The Control Generator generates a series of timing pulses to trigger events necessary to accomplish AUTO 
STABILIZER lock of the YTO, which is the first LO in the analyzer. (See Figure 840.) When the analyzer 
controls are changed from unstabilized to stabilized settings, the TUNE STAB line is activated ( + 15V) and 
the timing pulse train, which lasts for about 430 msec, is initiated. The analyzer settings for stabilized mode 
are: AUTO STABILIZER on (pushbutton out). with analyzer in ZERO SPAN mode or in PER DiV mode 
with FREQUENCY SPAN/DIV set to 100 jklllz/DIV or less (the blue numbered 'region). When in the 
stabilized mode, the STABILIZED FINE TUNE ONLY LED is lit. Once the Control Generator has 
generated a train of pulses and the YTO is stabilized, another train will be generated ionly if the stabilizer is 
turned off and back on again. 

When the last of the three series-connected switches is closed (FREQUENCY SPAN/DIV, FREQUENCY 
SPAN MODE, or AUTO STABILIZER), + 15V is applied to the TUNE STAB line and the stabilization 
process begins at this time t(j. At this instant the + 15V turns oh Ql, which turns on Q2 ( + 20V switch), ap- 
plying + 20V to A36 Tuning Stabilizer Assembly to turn on the VCXO Pulse Amplifier. At the same time, 
the +20V from Q2 turns off QIO which then turns on Q9 (Zero Span Driver) to activate the ZERO line 
(+15V). The ZERO signal goes to A15 Sweep Attenuator Assembly to put the analyzer in Zero Span 
mode. This removes sweep from the YTO during the stabilization process. The -f 15V on the TUNE STAB 
line charges Cl through R2, turning on Delay 1 transistors Q3 and Q4 30 msec after the TUNE STAB line 
is activated. 

At this time (tj), the output from Q4 goes to FET 1 Switch Driver Q16, turning it off. FET 1 Switch Q19, 
part of the Error Amplifier, has been on, shorting the signal to ground. It is turned off by the - 15V from 
the FET 1 Switch Driver. The ERROR AMPL signal from the Error Amplifier is passed through the closed 
contacts of reed relay Kl, through the Sample and Hold, VCXO Sweep Driver and VCXO Sweep Buffer 
circuits to the VCXO in A36 Tuning Stabilizer Assembly. This signal causes the VCXO to shift frequency 
to move a harmonic lock point to the YTO frequency. The -f 15 V from Q4 charges C2 through R6, turning 
on Delay 2 transistors Q5 and Q6 300 msec after t| . 

At this time (t 2 ), the + 15V output from Q6 turns off Relay Driver Q7, which removes the ground return 
for relay Kl. This opens Kl, leaving the ERROR AMPL signal, which was present just before time t 2 , 
stored on Cl 1. The + I5V from Q6 charges C3 through RIO, turning on Delay 3 transistors QI5 and A14 
30 msec after t 2 . 

At this time (t 3 ), + 15V from Q14 turns off Q8, which then turns FET 1 Switch Driver Q16 back on. The 
+ I5V from Q16 then turns FET 1 Switch Q19 on again to discharge Cl in the Error Amplifier and 
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A36A1C17 in A36 Tuning Stabilizer Assembly. The 4-15V from Q1 4 charges C4 through R15, turning of 
Delay 4 transistor Q 13 30 msec after t 3 . 

At this time (t 4 >, the signal from Q13 turns Q8 on again, which then turns off FET 1 Switch Driver Q16. 
This then turns FET 1 Switch Q19 off again. At the same time FET 2 Switch Driver Q12 is also turned on, 
and + 15V is applied to FET 2 Switch Q23, turning it on. The ERROR AMPL signal is no7. routed to the 
YTO Tickler Coil Predriver, where it controls the YTO frequency. The + 15V from charges C5 
through R28,; turning on Delay 5 transistor Q1 140 msec after t 4 . ' ' 

At this time (t 5 ), QIO is turned back on, which turns off Zero Span Driver Q9. The ZERO line no longer 
has + 15V applied to it by Q9, and the sweep is turned back on (unless the front-pandl ZEljp SPAN mode 
pushbutton is depressed). The analyzer is now in the stabilized mode. ^ 

\' 

Error Amplifier O 

The input to the Error Amplifier is in the ERROR signal from the Discriminator in A36 Tuning Stabilizer 
Assembly. Op amp U5 is connected as an inverting amplifier with a gain of 3.16 at dc and low frequericies. 
R38 and Cl roll off the gain at higher frequencies to compensate the frequency response of the stabilizer 
lock loop. The ERROR signal is nominally at 1 Vdc immediately after the YTO is'stabilized. There is soigne 
ac signal present, corresponding to the FM which is being eliminated at the YTO. The ERROR, signal has a 
sensitivity of f 0.46V per MHz of correction for the fundamental of the YTO. This sensitivity is divided by 
the harmonic number N for the higher frequency bands, which use harmonic mixing. When the analyzer is 
not in the stabilized mode, and also at the time interval t 5 to t 4 during the stabilization process, FET 1 Swit- 
ch Q1 9 is turned on, sorting the ERROR signal to ground. 

Sample and Hold O 

This circuit samples and holds the ERROR AMPL signal, which was required to move the VCXO har- 
monic lock point to the YTO frequency. With the reed relay K1 closed, the ERROR AMPL signal from the 
output of the Error Amplifier is applied to the storage capeitor Cl 1. At time t 2 during the stabilization 
process, K1 is opened and remains open unless the AUTO STABILIZER is turned off and back on again. 
Cl 1 has a very high leakage resistance, and Q20 is MOSFET with a very high input resistance. This means 
that the voltage on Cl 1 will be maintained with little change for a long time. Q20 is connected as a source 
follower to monitor the voltage on the storage capacitor Cl 1 . Q21 is used to bias Q20 such that the source 
to drain voltage is maintained nearly constant regardless of variations in output voltage at TP 12. The out- 
put of this stage goes to the VCXO Sweep Driver. 

VCXO Sweep Inverter O 

This stage inverts the TICK S -1- T signal from the Tickler Sweep -1- Tune Summer so it is the correct 
polarity for input to the VCXO Sweep Driver. Op amp U8 is connected as an inverting amplifier with an*in- 
verted gain of 1 .62. 

VCXO Sweep Driver O 

/'■ 

The VCXO SWP output from this stage goes to the 2/F potentiometer which is ganged to the coarse 
TUNING potentiometer at the front panel. The 2/F VCXO SWP signal goes to the VCXO Sweep Buffer. 
The output of the VCXO Sweep Buffer, .4/F VCXO SWP, goes to the VCXO Sweep Varactor Driver in 
A36 Tuning Stabilizer Assembly. The VCXO wSweep Driver has two inputs. One input is the voltage from 
the Sample and Hbld^^ w^ holds the voltage which was required to move the VCXO harmonic 

lock point to the YTO frequency. The other input, from the VCXO Sweep Inverter, is an inverted ^nd am- 
plified version of the TICK S + T signal at the output of the Tickler Sweep + Tune Summer. This signal 
provides the FINE tuning and sweep for the stabilized mode, for if the TICK S 4- T signal were applied 
only to the Tickler Coil Driver, the stabilization loop would hold the frequency constant. In stabilized 
operation the TICK S + T signal is still applied to the Tickler Coil Driver, so that the ERROR voltage does 
not need to provide the FINE tune and sweep ramp. 
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TIMING SUMMARY 

to The stabilization process is initiated by changing the analyzer controls from 

unstabilized to stabilized settings. The VCXO Pulse Amplifier is turned on and the 
sweep is shut off by activation of the ZERO line. 

t, FET 1 Switch, which has beer on, shorting the ERROR signal to ground, is turned 

off. The ERROR AMPL signal is allowed to pass through the closed contacts of K1 , 
through the Sample and i^old circuit, VCXO Sweep Driver, and VCXO Sv/eep 
Buffer to the VCXO. This signal causes the VCXO to shift frequency to move a 
harmonic lock point to the YTO frequency, 

tj Relay K1 opens leaving the ERROR AMPL signal, which was present just before 

t 2 , stored on the capacitor C 1 1 . 

t 3 FET 1 Switch is turned on again to discharge A36A1C17 at the output of the 

Discriminator and C7 in the Error Amplifier. 

t 4 FET 1 Switch is again turned off and FET 2 Switch is turned on, routing the 

ERROR AMPL signal to the Tickler Coil Predriver, where it controls the YTO 
frequency. 

ts The ZERO line is turned off causing the sweep to be resumed. The stabiMzation 

process is now completed with the analyzer in the stabilized mode. 



Figure 8-40. Control Generator Timing Diagram (1 of 2) 
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The FET OFFSET potentiometer R68 is adjusted to compensate for the offset introduced by FET Q20. 
R64 and C14, with R65, provide frequency compensation for the lock loop during the interval from t| and 
t 2 of the stabilization process, when the VCXO is momentarily locked to the YTO. Op amp U1 is connected 
as an inverting amplifier. It has a nominal inverted unity gain for the Sample and Hold output signal and a 
nominal inverted gain of 5.1 for the output of the VCXO Sweep Inverter. The VCXO SWP potentiometer 
R71 is adjusted to provide the proper frequency spans in stabilized operation. 

VCXO Sweep Buffer O 

The input to this stage (2/F VCXO SWP) comes from the 2/F potentiometer ganged with the coarse 
TUNING potentiometer at the front panel. The resistance put in this line by the 2/F potentiometer in- 
creases as the YTO frequency is increased. For a higher YTO frequency, the YTO is locked to a higher har- 
monic of the 1 MHz VCXO. This potentiometer, with R74 and R73, attenuates the signal applied to the 
VCXO such that a given VCXO SWP voltage causes the same movement of the VCXO harmonic to which 
the YTO is locked, regardless of its harmonic number. For FREQUENCY BAND GHz .01 - 1.8, the B1 
line is activated (+ 15V) and Q22 is turned off so that R73 does not shunt R74. This gives less attenuation 
range to the 2/F potentiometer, which is necessary for this band as the coarse TUNING control has less 
YTO tuning range. For the harmonic mixing bands, this sensitivity is divided by the harmonic N. 

TUNING STABILIZER SYSTEM, CIRCUIT DESCRIPTION 

A14 Tuning Stabilizer Control Assembly and A36 Tuning Stabilizer Assembly are closely related and 
together form the Tuning Stabilizer System. 

The Tuning Stabilizer system locks the first local oscillator (LO), which is a YIG-Tuned Oscilator (YTO), 
to a harmonic of a 1 MHz crystal oscillator to reduce the residual FM of the first LO. Stabilized operation 
is permitted for narrow frequency spans (1 kHz/DIV to 100 kHz/DIV) and for ZERO SPAN mode. 

Figure 841 is a simplified block diagram of the Tuning Stabilizer system. The lock loop can be considered 
as an IF-type Automatic Frequency Control (AFC) system. The sampler functions as a mixer with the first 
LO signal as one input and the harmonic of the 1 MHz oscillator as the other input. The 2460 harmonics 
between 2.0 and 4.46 GHz are mixed with the first LO signal in the Sampler. The Sampler output contains 
the sum and difference frequencies of the two inputs. The output is filtered by a 500 kHz low-pass filter, so 
only the difference between the LO signal and the nearest 1 MHz harmonic need be considered. The first 
LO signal can never be more than 500 kHz away from one of the harmonic pulses, so there will always be 
an output from the filter. The output from the filter is applied to a Discriminator that produces an output 
voltage related to frequency. (See the Discriminator block in Figure 8-4 1 .) 

The error signal from the Discriminator is fed through a Compensation Amplifier and combined with the 
Tickler Sweep + Fine Tune signal. This signal is then applied to the YTO, causing the frequency to change 
to produce a near-zero ERROR signal. This means that the YTO frequency will differ from a 1 MHz har- 
monic by approximately 240 kHz, as shown below: 
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The frequency is approximate because this is an AFC system with a finite loop gain of 1000. When lock is 
accomplished, if tjhc YTO has to move 100 kHz to get to a lock point, the Discriminator has to provide an 
ERROR voltage to do this; and the difference frequency wili differ from 240 kHz by 100 Hz. 

To achieve initial lock, the YTO is notactually moved to a lock point. Instead, a lock point is brought to 
the YTO frequency to avoid a center frequency shift in the display when the Tuning Stabilizer System is ac- 
tuated. This is accomplished by initially reversing the AFC roles of the 1 MHz VCXO and the YTO. The 
ERROR signal is initially fed back to the frequency control circuitry of the 1 MHz Voltage Controlled 
Crystal Oscillator (VCXO), switch position 1. The frequency of the VCXO is shifted to bring a lock point 
to the YTO. In this connection, the YTO rather than the VCXO is functioning as the reference. After a 
fixed time, the ERROR signal is switched from the VCXO to the YTO (switch position 2), locking the YTO 
to a stable VCXO. The ERROR signal that moved a lock point to the YTO frequency is stored on a 
capacitor in the Sample and Hold Circuit. 
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Figure 8-4 L Tuning Stabilizer System, Simplified Block Diagram 
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Figure 842, A14 Tuning Stabilizer Control Assembly , Component Locations 
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NOTES , 

1. REFERENCE DE8IGNA M-JiS WITHIN THIS ASSEMBLY ARE ABBRE- 
VIATED. FOR COMPLErc REFERENCE DESIGNATOR PREFIX WITH 
ASSEMBLY REFERENCE DESIGNATOR. , 

2 : UNLESS OTHER INDICATED: 

RESISTANCE IN OHMS (n) ' 

CAPACITANCE IN MICROFARADS (juF) 

I INDUCTANCE IN MICROHENRIES (jLiH) 

3. TEST POINT WAVEFORMS ASSUME THE FOLLOWING SETTINGS: 
GREEN (NORMAL) SETTINGS 

FREQUENCY SPAN/DI V: 100 kHz 
FREQUENCY BAND: 1.7-4.1 GHz 
FREQUENCY: 3.000 GHz 
FINE TUNING: CENTERED 
AUTO STABILIZER: ON 

4. TEST POINT SIGNAL VOLTAGES ARE REFERENCED TO SIGNAL 
GROUND V 2 ON THIS ASSEMBLY. CONNECT THE LOW INPUT OF A 

I DVM TO TP4 FOR MOST ACCURATE DC MEASUREMENTS. SET ANAL- 
YZER TO ZERO SPAN OR MAN SWEEP SOURCE TO MEASURE DC 
VOLTAGES ATTP1.TP3,TP5JP6,TP7>TP8,TP10 AND TP13. 

5. TUNING SENSITIVITIES (V/MHz) ARE FOR THE YTO (1ST LO) NTH 

HARMONIC. THE TUNING SENSITIVITIES FOR THE YTO FUNDAMEN- 
TAL ALWAYS HAVE N=1. SEE NOTE 7 FOR HARMONIC NUMBER (N) 
VERSUS FREQUENCY BAND. 

6. FIS YTO FREQUENCY IN GHz. 

7. FREQUENCY BANDS 
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Model 8569A - Service 

A15 SWEEP ATTENUATOR ASSEMBLY, CIRCUIT 

A15 Sweep Attenuator Assembly contains the circi^its which attenuate the sweep ramp, 1/N SWP, from 
A16 Sweep Generator Assembly to provide the different frequency spans as selected by the FREQUENCY 
SPAN/DIV control. For wide frequency spans (5 MHz/DIV to 500 MHz/DIV) the 1/N SWP signal is at- 
tenuated and applied to A1 7 Frequency Control Asseihbly, where it is summed with the voltage from the 
TIJNING control. The signal then goes to Al9 YIG Driver Assembly, which applies current to the Main 
Tuning Coil of the, Y IG-Tuned Oscillator (YTO) to control its frequency. For harrow frequency spans (1 
krtz/piV to 2 MHz/DIV) the 1/N SWP signal is attenuated and applied to A14 Tuning Stabilizer Control 
Assembly, where it is summed with the voltage from the FINE TUNING control. The output signal then 
goes to the Tickler Coil Driver, which applies current to the YTO tickler coil for small frequency changes. 

DC contrbl lines ftom the FREQUENCY SPAN/DIV switch at the front panel control transistor switches 
in A15 Sweep Attenuator Assembly to select the different sweep attenuation settings. The chart (schematic 
Note 7) gives the control lines vvhich are activated ( + 15 V) and the total attenuation factor of this assembly 
for each FREQUENCif 3^AN/PIV setting. When dne of the control lines is not activated, the front panel 
switch provides an open circuit (or that line. If the only circuit involved was in this assembly, these lines 
would go to — 15V because of the pull-down resisfoni. However, the lines also control circuits in A7 In- 
put/Output Assembly, which pull a slight amount of current through these pull-dOwn resistors. Thus, the 
voltage on these control lines, when they are not activated, is - 14V. The FULL line is pulled down to 
~ 39V when it is noit activated. 



; The capacitors across the inputs of Ul, U3, and U4 reduce the susceptibility of these op amps ito external 
RF interference. 



With the SWEEP TIME/DI V control set to AUTO, the sweep tirrie is automatically controlled by the Auto 
Sweep Time (AST) circuitry .The sweep time is varied as a function of RESOLUTION BW, FREQUENCY 
SPAN/DIV, and VIDEO FILTER settings to maintain absolute amplitude calibration. As the FREQUEN; 
CY SpAN/DIV switch position is changed, the control lines turn on AST transistors which connect AST 
resistors to ground through diodes. This'controls the current in the AST BW-FS line to which all the AST 
resistors in this assembly are connected, the resistors in turn control the sweep time of the svyeep ramp 
generated in A16 Sweep Generator^ Assembly; As the FREQUENCY SPAN/DIV is narrowed, with 
RESOLUTION BW and VIDEO FILtBK held constant, the resistance on the AST BW-FS line is lowered, 
causing the sweep rate to increase. However, the sweep rate is limited to a maximum of 20 MHz/ms and 2 
ms/div for AUTO sweep time by the Cuff ent Limit circuit in A16 Sweep Generator Assembly.,/ ^ 



-^2, -i-4,ZeroSweepAtteiU3a|or O 

The 1/N SWP input comes from AI6 Sweep Generator Assembly. It has a level of -5V to -H5V for fun- 
/ damental (N = 1) mixing moding operation. To maintain per-division frequency span calibration on har- 
monic mixing bands, this sweep input is reduced by the factor 1/N in A16 Sweep Generator Assembly (see 
schematic Note 6). This stage has a resistive voltage divider in which resistors a, re connected one at a time to 
ground by transistor switches. Op amp U5 is a npn-inverting unity gain buffer. ! 



When none of the control lines; is activated, this stage has unity gain. When the FS ^ 2 line is actiVat| 5 d 

(-1- i5V);;Q22 and Ql$ are turned on, ebnhecjting R5 to ground and producing a -^2 vOItage divider of R1 

and R5. i)22 connects the -s-2 AST re!?/istor R4 to ground through the base-emitter diode of Q18, When the 

+ 4 line is activated (-f 15V), Q!J3 and Q|^ are turned on, connecting R9 tp ground^ and producing a -*-4 

voltage divider of R1 and R9. Q23 connects the AST tesistor through the base-dmitter 

diode of Q19. When ZERO SPAN mode is selected, the ZEJiO line isiactivi^m^ 15V), turning oh Q24 

and Q^O to shunt the positive input of to ground. Because of the ^turatidn resistance of Q20 there is 

actually)^ voltage division of only ^ few thousand. This by itself is not spfficierd attenuation of the sweep 

to pu| the in ZERO SPAN mode, so the ZERO line also activates, through CR14 and CR17 

respe^dvdyttih^ + attenuator and switches the sweep to the TICK ATTEN SWP line. Q24 connects the 

Zero AST resi^ipr Rl2 to ground through the tlis^se-emittjef 4idde of Q2CI: A14 tuning Stabilizer Control 

Assembly mpmehtarily activates the ZERO line'durinif^ the YTQ ifrequency stat»dization process. 

c\.. ' A ' .:,v "■ ■, ■ , '■ . 
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Pei Div Auto Sweep Time Switch O 
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The Per Div AST resistor R16 is connected to ground through Q27 and CR3 wheu the spectrum analyzer is 
neither in FULL BAND nor in PER DiV F mode. The FULL line is activated (+ 15V) for FULL BAND 
and PER DIV F modes. Th^s turns on the inverter Q26, which turns off Q27. Thus R16 is disconnected, 
slowing down the auto sweep. The signal through CR2 turns off Q25, disconnecting the 1 AST resistor 
R36 when the FULL line is activated. 



-r 1, -r 10, X2.5 Sweep Attenuator O 



This stage has op amp U2 connected as an inverting amplifier in which different sets of input and feedback 
resistors are selected by FET switches. Since the three sections ( 1, 10, and X2.5), which are switched in 

one at a time, are nearly identical, only the operation of the 10 section vvill be described. When the FS 
10 line is riot activated (open circuit at the front panel), Q12 has approximately — 14V at the base and 
- 14.5V at the emitter. This is enough reverse bias at the gate of Q9 to keep it turned off. R27 is a pull- 
down resistor which provides — 15V for the FS - 4 - 10 line. 

When the FS -s- 10 line is activated (-1- 15V), Q12 is turned on with the base at approximately -1-0.6V and 
the emitter at OV, connecting the gate of Q9 to ground. Now Q9 is no longer reverse biased by R25, but is 
turned on because the source and gate are at the same potential. (The source is at a virtual ground because 
of the operation of U2.) With Q9 on, the input resistor R22 and feedback resistor R23 are connected tq the 
negative input of U2, giving an inverted attenuation of 10. When the FS -5- 10 line is activated ( + 15V), Q21 

is also turned on connecting the -j- 10 AST resistor R38 to ground through CR 10. » 

With Q9 on, CR5 has no effect; but when Q9 and this section are off, CR5 clamps the drain voltage of Q9 
at - 0.6V. This prevents Q9 from being turned on during part of a span because of the signal from the oiij- 
put of U2 being applied through R23. R24 reduces the current flowing through (|R5 to prevent overloadirig 
of the output of U2. The 1 and X2.5 sections have higher value feedback resistors arid do not have this 
current limiting resistor. : ; 

When the FS X2.5 line is activated (-fl 5 V), the X2.5 section is switched in, giving an inverted gain of 2.5 
through the stage. There is no X2.5 AST resistor c: this is the base frequency span from which all Per Div 
AST resistors are referenced. When neither the FS t- 10 nor the FS X2.5 line is activated, Q27 is turned off 
(CR7, CR8, and Q17 perform a NOR function) and the 1 section is switched in, giving an inverted unity 
gain. For -i-l,Q25 is turned on, connecting the -i -\ AST resistor R36 to ground through CR9. 

tv -f- 100 $weep Attenuator O 

This stage has op amp U 1 connected as an inverting amplifier in which different sets of input and feedback 
resistors are selected by FET switches. These two sections ("^^ 1 and 4- ioO) are nearly identical to the sections 
of the, 4-1, 4-10, X2.5 Sweep Attenuator stage. (See the description of the 4-10 section.) When the FS 
4 - 100 line is activated (4-15 V), the 4- 100 section is switched in, giving aii inverted attenuation of 100. The 
’ FS -J-100 line, when activated, also turns on Q 14, connecting the -^100 AST resistor R52 to ground 
rthrough CR15. When the FS 4- 100 line is not activated, the inverter Q6 is turned off and the 4- 1 section is 
switched in, giving an inverted unity gain. MAIN SWP QIFSET adjustment R53 is adjusted to compensate 
for the op amp’s offset voltage so that the signal remains centered on the CRT when the FREQUENCY 
SPAN/^PlV control is switched from 5 MHz/DIV to 2 MHz/DIV (i. e., when the sweep is switched from 
MAIN AtTEN SWP to TICK ATTEN SWP). 

Main and Tfckler Coil Switches O 

This stage is essentially an SPOT switch, routing the attenuated sweep ramp to either the Frequency Con- 
trol Assembly or the Tuning Stabilizer Control Assembly. For wide FREQUENCY SPAN/DI V (5 
MHz/DIV to 500 MHz/DIV) the NARROW line is not activated (open circuit at the front panel), and Q16 
is turned on, shunting the sweep to ground at the positive input of U4. QI5 and Q7 are not turned off, so 
they do not shunt the sweep to ground at the positive input of U3. The attenuated sweep (MAIN ATTEN 
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SWP) from this unity gain buffer amplifier is applied to the Frequency Control Assembly, where it is sum- 
med with the voltage from the TUNING control. The output signal then goes to the YIG Driver Assembly, 
where the YTO Driver applies a current to the Main Coil of the YTO, tuning the Y t O over its full range, in 
which the frequency is proportional to the current. 

For narrow FREQUENCY SPAN/DlV (1 kHz/DlV to 2 MHz/DlV) and for ZERO SPAN mode, the 
NARROW line is activated (+ 15V), turning Q16 off so it does not shunt the sweep to ground at the non- 
inVerting ( -f ) input of op amp U4. The attenuated sweep (TICK ATTEN SWP) from this unity-gain buffer 
amplifier is applied to the Tuning Stabilizer Control Assembly where it is summed with the voltage from 
the FINE TUNING control. The output signal is then applied to the Tickler Coil Driver, which provides a 
current to the YTO Tickler Coil. This current tunes the YTO over a small frequency range in which the 
frequency is proportional to the current. The NARROW line, when activated, also turns on Q7 and Q15, 
shunting the sweep to ground at the non-inverting (-f ) input of op amp U3. One of the two transistors 
which shunt the sweep to ground (Q15) is operated in the inverted transistor mode to achieve sufficient at- 
tenuation and a low offset voltage. When the NARROW line is activated, Q5 is turned on, connecting the 
Narrow AST resistor R62 to ground through CR18. 
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Figure 8-44. A15 Sweep A ttenuator Assembly , Component Locations 
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NOTES 

1. REFERENCE DESIGNATORS WITHIN THIS ASSEMBLY 
ARE ABBREVIATED, FOR COMPLETE DESIGNATOR, 
PREFIX WITH ASSEMBLY REFERENCE DESIGNATOR. 

2. UNLESS OTHERWISE INDICATED: 

RESISTANCE IN OHMS ( 12 ) 

CAPACITANCE IN MICROFARADS (/iF) 

INDUCTANCE IN MICROHENRIES (jUH) 

3. TEST POINT WAVEFORMS ASSUME THE FOLLOWING 
SETTINGS: 

GREEN (NORMAL) SETTINGS 
FREQUENCY SPAN/DIV: 100 mHz 
FREQUENCY BAND: 1. 7-4.1 GH^ 

FREQUENCY: 3.000 GHz 

4. TEST POINT SIGNAL VOLTAGE ARE REFERENCED 
TO SIGNAL GROUND V ; 1 ON THIS ASSEMBLY. 
CONNECT THE LOW INPUT/ FROM A DVM TO TPl 
FOR MOST ACCURATE DC MEASUREMENTS. FOR 
SOME TEST POINTS, SET ANALYZER TO SINGLE 
SWEEP FOR CONSTANT VOLTAGE INSTEAD OF RAMP. 

5. TUNING SENSITIVITES (JHy/MHz) ARE FOR THE 

N 

YTO (1ST LO) NTH HARMONIC. THE TUNING SENSI- 
TIVITIES FOR THE YTO FUNDAMENTAL ALWAYS 
HAVE N=l. SEE NOTE 6 FOR HARMONIC NUMBER 
(N) VERSUS FREQUENCY BAND. SET ANALYZER TO 
SINGLE SWEEPTRIGGER TO MEASURE DC VOLTAGES 
AT TEST POINTS. 

6. FREQUENCY BANDS 
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8, THERE ARE GUARD RING TRACES ON THE PC BOARD 
WHICH ARE NOT SHOWN ON THE SCHEMATIC. THESE 
TRACES GUARD SENSITIVE CIRCUIT POINTS FROM 
LEAKAGE CURRENTS. 

9. THE BASE AND COLLECTOR OF Q15 ARE SUR - 
ROUNDED BY A GUARD TRACE TO MAKE THIS PART 
OF THE CIRCUIT LESS SUSCEPTIBLE TO LEAKAGE 
CURRENT. 



A15 



SERIAL PREFIX: 2045A DATE: MARCH 1981 



Figure 8-45. A15 Sweep Attenuator Assembly, Schematic Diagram 
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' 

A 16 SWEEP GENERATOR ASSEMBLY, CIRCUIT DESCRIPTION 

A16 Sweep Generator Assembly contains circuits which trigger and generate a —5V to +5V linear ramp 
that horizontally sweeps the CRT display. The sweep voltage is also processed in the Sweep Atteni,iator and 
Full Multiband Assemblies to sweep the analyzer frequency. The Sweep Generator circuit supplies the 
RETRACE BLANK signal to the Z Axis Assembly and drives the front panel SWEEP indicator LED. 

Calibrated SWEEP TIME/DIV can be varied from 2 /iSEG/DIV to 10 SEC/DIV in a 1, 2, 5 sequence. In 
AUTO mode, sweep time is selected to be the fastest possible for particular RESOLUTION BW, 
FREQUENCY SPAN/DIV, and VIDEO FILTER settings. 

A current source in the Sweep Generator Assembly charges a timing capacitor with a constant current to 
generate the linear ramp voltage which is applied to a buffer amplifier, providing the low impedance INT 
SWP output. 

' ' ' 

A sweep comparator controls the sweep start and stop voltages and discharges the timing capacitor at the 
end of the sweep. Manual sweep circuitry in the sweep generator controls the dc output voltage of the INT 
SWP signal according to the position of the MANUAL SWEEP control on the front panel. 

In frequency spans greater than 100 MHz/DIV in AUTO mod^, a current-limiting circuit in the Sweep 
Generator Assembly prevents the analyzer from sweeping frequency faster than aproximately 20 MHz per 
millisecond. Logic circuitry in the Sweep Generator Assembly determines which of five different values of 
current limiting to apply to the Sweep Generator Current Source, depending on analyzer frequency span. 

In VIDEO, EXT, and LINE settings of SWEEP TRIGGER, a trigger comparator in the Sweep Generator 
Assembly starts a sweep when the trigger signal exceeds the trigger level. 

The External Sweep Input Buffer circuit converts a OV to lOV SWEEP SIGNAL applied to thf rear- 
panel EXT SWEEP INPUT to a -5V to +5V SWEEP voltage which goes to the front-pape? SWEEP 
SOURCE switch. The 1/N Sweep Attenuator provides to the Sweep Attenuator Assembly a sweep signal of 
-5V to -I-5V divided by the harmonic mixing number of the selected frequency band (see schematic N^te 
6 ). ' ' 



CurreniSource O 

Current for the generation of the sweep is provided by a Current Source as shown in the simplified circuit 
in Figure 8-46. In the Temperature Dependent Power Supply, U2A provides a nominal + lOV; diode Q4 is 
the temperature sensing element. ' 

Because of the rise times for specific RESOLUTION BW and VIDEO FILTER settings, an error is caused 
in the displayed signal amplitude and frequency if the spectrum analyzer is swept too fast. In the AUTO 
mode, the sweep time is contiblled by the RESOLUTION BW, FREQUENCY SPAN/DIV, VIDEO 
FILTER, anp DpTL AVG settings, which control the current to the inverting (-) input of U2B. This 
current in turn controls Current Source current, Current to U2B is set by resistors on the AST BW-FS line 
that are connected by transistor switches to ground in various combinations, depending oh RESOLUTION 
BW and FREQUENCY SPAN/DIV settings. Resistors connected to the AST-VF lihe control current to 
U2B that depends the front -panel VIDEO FILTER setting. Resistors and transistor switches, oh the 
AST BW-FS and AST VF lines a/e located in the Video, Sweep Attenuator, and Full Multiband Assem- 
blies. The resistors are sized so that AUTO sweep time is proportional to frequency span width and in- 
versely proportional to the square of the resolution bandwidth (dr video bandwidth, if video filtering is 
used). 

In either calibrated or AUTO sweep time, the currents set at the inverting ( - ) input of U2B are summed to 
produce a voltage at the output of U2B (pin 7) proportional to the log of the sweep rate. Q1 1, the equhl 
curreht driver, converts voltage variations into current variations proportional to the sweep rate. QIIB ap- 
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Q9 provides temperature compensation for QH . QIO is a constant current regulator for Q9. 



In the calibrated SWEEP TIME/DI V mode, the gate of Q2 is grounded. This turns Q2 off and disconnects 
the currents dependent on RESOLUTION BW, FREQUENCY SPAN/DIV, and VIDEO FILTER. 
Calibrated sweep times are now controlled by the current to the inverting (™) input of U2B through 
resistors R I through R5, which are grounded in various combinations by the front-panel SWEEP 
TlME/DIV switch. Q12 is normally kept on by R22 to the + lOVTV supply and buffers Q1 IB from C12 
and Cl3. In 1.7-22 GHz SPAN mode, the STOP SWP line from the Full Multiband Assembly pulls Q12 
gate to + 25V, turning Q12 off. This causes the sweep voltage to be held at a constant level as long as STOP 
SWP is high. STOP SWP signals occur at band crossings to prevent gaps from appearing on the display. 
The STOP SWP line is held high for approximately 1 5 ms at each band crossing. 

Sweep Generator 0 

, , 'i ' j . . 

Referring to Figure. 8“47, the operation for generating a ramp voltage in Auto Sweep is as follows. The 
ramp begins wheii the dead-time capacitor Cl 5 charges to about 4- I .2V through R81. This turns Q13 on, 
and U3 pin 2 is driven negative. The output of sweep comparator op amp U3 rises to approximately 4 14V, 
Q13 is hdd on by CR5, and reset-diode CR3 is back-biased. With CR3 off, the constant current source 
begins charging tiiming capacitor Cl 3 positive. The Q collector remains low throughout the sweep. As 
Cl 3 charges, the voltage at inverting (-) iiiput of U3 increases until it reaches 42.71V. At this time, the 
voltage at the output of U3 begins to decrease. When the output of U3 decreases to approximately 4 12V, 
VRl and CR5 stop conducting^ turning off Q13; As Q13 turns off, the voltage at inverting (-) input of U3 
increj)ises, causing output of U3 to go negative, discharging C13 through CR3. The change in U3 output of 
aboui t 15V is coupled to the anode of CR7. With CR7 back-hiased, Q13 remains off. U3 continues to 
discharge until the voltage at the inverting ( -) input nsef by the voltage divider R59, R65, R66, and R131, 
reaches 4?.7i V. At this point (the beginning of the sWeep dead tinie) the ramp is at -5V. The ramp 
remains at I-5V until th^ dead-time capacitor C15 charges through R81 to 4 1.2V, turning on Q13 and 
repeating the sweep cycle. 

' 8-144 ^ : ■' , 







Model 8569A 



Service 



' Other compdn^hts in the Sweep Generator have the following functions. G7 is a speed-up capacitor for U3 

I switching, G9 is a speed-up capacitor for Qi 3 turn-off at the end of the sv/esp. CR6, R69, ai^d R70 prevent 

^ C9 from affedtihfe^^ t^^ except at the end of the sweep. R131 adjusts the starting vbitage of the ramp. 



€8 and R62 desen^ U3 from spikes on the - 15V supply. C4, G5 and R64 provide frequency cbm 
pensation for tJl and G6 feedback compensation. GR4 and R67 are used to bring U3 out of saturation at 
the end of the ramp to improve switching speed. 

' ‘ ' . ■ ' . , ' ■ ' . ■ ' ' ' . 

Single Sweep Control. Ql 3 is initially held off by R83 and GRIO. Q14 is on (TFA at approximately 
-f 9V), and voltage divider R72 and R73 charges G1 7 to f 2.8V- When the SWEEP TRIGGER switch i,s in 
SINGLE position, and the momentary START/RESET 'pushbaUpn is pressed, +15V is applied to R78, 
turning on Q8. This shorts the positive end of G17 to ground and produces a negative pulse at the emitter 
of Ql 3. This turns Ql 3 on, starting ^ sweep^^^ 

During the generation of a sWeep^ Qi 4 emitter is at --0.6V, and the voltage divider R72 and R73 charges 
C17 to -r 4V. The sweep rhay be aborted (reset to - 5V) by pressing the START/RESET pushbutton. This 
turns on Q8. The negative end of is shorted to ground, a positive pulse is generated at the emitter of 
013, and Q13 is turned off, aborting the sweep. The START/RESET pushbutton will abort any sweep 
regardless of the SWEEP TRIGGER setting. 
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Figure 8~47\ Simplified Sweep Generator in. FREE RUN or A UTO 



^dslt/SIpw Swpep Timp Oporation. Timing, capacitors Gl2 and G13 are used to provide fast and slow 
sweep operatm^ When a fast sweep time (1 mSEG/DIV or faster) is selected by the SWEEP TIME/DIV 
iwitch, the ST FAST control line is grounded, turning off Q18 and QI 5. With Q15 off, Gi2 and G13 are in 
series and G12 is the timing capacitor. With 018 off, theH- 15V at ^88 will back bias GRll and CR9, so 
G15 is switched out of the dead time circuit by CR8, R84, and Q2I for all frequency span modes except 
iFULL BAND and 1.7-22 (jHz SPAN. The short dead time (about 0.4 ms) is set by CIO. For sweep times 
( ,^1 ipSEC/DIV (or in Auto sweep times), the ST FAST epntroi line is open, andQ 18 and Q15 are both on. 
With Q15 on, a ground is provided for C13, and it beebnies the timing capacitor, if the same amount of 
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charging, Gur^ent is supplied to a larger capacitor f, it wii^ charg^^^ rate. CRll and GR9 are oh 

because of the conduction of Q18. CIO and G15 are in parallel, so the longer dead time (about 22 ms) is set 






In FULL BAND or 1.7- 22 GHz SPAN modes, Q21 is turned oi> by5CR25 (FULL , BAND) or CR26 
(1.7 — 22 GHz SPANy. this forward bjiases placing CH in parallel wit C15. This sets the 

/^•dead time at:abouLlji(),ms. 






FREE RUN Operation. )n tRPE RUlSi: mode, + 15V is applied thpiugh the SWEEP TRIGGER switch to 
the voltage divider R82 ahd R83 . the voltage at the cathode of Ck 10) is apprpxim^tt ly, ^ i .5 V and CR 1 0 
does not cpnduct^^t^^^ free runs and Q13 turns dri following the previous sWeep 

and after ihe dead ttoe* which is deterihined by the RC time cohsto^ ' ' 



Manual Sweep Control 






Manual control of the sweep is obtained with the SWEEP SOURCE switch ih, MNL (see Figure 8-48)i In 
INT^ Q19 and Q20 are (turned off because Q20 base is pulled to grotmd through R97 and 019 is held off by 
R99. In MNL Mode, Q|9 and Q20 are turiied bn through RlOO: Qt? tulns Q13 oh and keeps it on. U3 
holds Ck3 on, apd the feedback loop to the timing capacitor is clpsed. Turning the MAblUAL SWEEP 
control changes* the input current through Q20 to inyerting (-) input of U3. Since the output current 
thrpugh R65 is constant, aiiy change in MANUAL SWEEP current must be compensated for by a change 
in the current through R59 and R131, thereby varying the ramp output voltage. 

'• ' ■■ \ ■ ■■ . ' \ ' 
Sweep Trlg^iar' ^ ^ - ■ 



The Sweep Trigger circuit generates the signal that is applied to the Sweep Generator to start a sweep in 
VIDEO, EXTi or LINE trigger modes. The front-panel SWEEP TRIGGER switch selects between the 
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Figure 8~48. Manual Smep, Simplified Schematic Diagram 
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' video' (VIDEO), the external trigger signal fvonri the panel (EXT)', and dh ac vdltagf^.^t the line 
,( frequency (I/INE). The ac line voltage is attenuated to a OV to 3V peak-to-peak signal, and the externa 
(trigger is attenuated and filtered qn the RF-IF Motherboard before being routed tp the front-panel SWEEP 
TRIGGid^^^ switch. The selected trigger $igndl is applied to the inverting inpipt of comparcktor U4. A OV to 
().8V* reference voltage proportional to the front jpanel TRIGGER LEVEL setting is applied tp the lionin- 
; verting ihj)ut, of U4 from voltage divider R121 and R122. When the SWEEP TRIGGER switch is in LINE, 
VipfiO, or EXT position, Q13 is held cut off by R83 and CRIO. A sweep can then be generated only when 
a negative pulse is applied to the emitter of Q13 in the Sweep Gerierator. The negative pulse is generated by 
a Pulse Shaper circuit when the output of trigger comparator U4 goes lov\. The Pulse Shaper consists of a 
differentiator (C20 and R 126) and an emittei follower (Q6). 



Dpring a sweep, RETRACE BLANK is approximately -0.6V, and Q3 and output pull-up resistor R124 
disable U4 to prevent trigger pulses from going to the Sweep Generator. When RETRACE BLANK is high; 
and when trigger signal rises above the trigger leypl voltage, the output of U4 switches from approximately 
-I- 5V to dV, turning on Q6 through C20. A hegatsVe-going piilse is coupled through R75 to turn on Q13 in 
the Sweep Generator, starting a sweep. > 

After the ramp is completed, the circuit returns to is dead-time state, and another trigger i^ required to 
generate another sweep. Triggers (negative transitions at output of U4) may occur during the dead time, 
but these will not st^rt a sweep until the of the dead time, when the dead time capacitors are charged suf- 
ficiently to place the anode of CR7 at appoximately - 2V or higher. 

Auto Sweep Time Current Limit O 

Tracking between the VTO and YTF is degraded if the analyzer frequency is swept too fast. To limit the 
frequency sweep rate to approximately 20 MHz per msec and a maximum rate of 5 msec per division, 
CMOS logic gates U5 through U8 in the Auto Sweep Time Current Limit circuit select which of five dif- 
ferent current limit values to apply to the Current Source. Since sweep rate is proportional to current, 
limiting the current prevents the sweep rate from exceeding a certain upper limit. Control lines from the 
front-panel FREQUENCY SPAN/DIV, FREQUENCY SPAN MODE, FREQUENCY BAND Gfiz, and 
DGTL AVG switches drive the current limit logic. Refer to the simplified schematic, Figure 8-49. 
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Figure 8-49. Auto Sweep Time Current Limit, Simplified Schematic Diagram 
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QllB supplies ciirrent to charge tim.^ng capacitors C12 and C13 in the Sweep Generator. QUA supplies a 
current (proportional to capacitor current) to sampling resistors R33 and R27 through R31 in the 
Auto Current Limit circuit. The voltage developed across the sampling resistors is propor- 

tional to svveep rate and is compared with a reference voltage by op amp Ul. When the input voltage at in- 
verting ( — ) input of Ul is less than the reference voltage at non-inverting (-}-) input, the current source is 
not current limited. The output of Ul is approximately + 14 volts, CR30 is reverse biased, and the current 



source is not affected. If the Current Source current level becomes high enough to cause the voltage across 
the sampling resistors - that is, the voltage at the inverting (-) input of Ul - to equal the voltage at the 
non-inverting input of Ul, the current limit is activated. The output of Ul is approximately + lOV or less, 
and CR30 is forward biased, closing the feedback loop aroUnd QUA, Ul, CR30, U2B, and associated cir- 
cuitry. When this feedback loop is closed, the voltage at the positive input of op amp U2B is pulled down 
by current through R26. This reduces the voltage developed by U2B at the emitters of QUA, and QllB, 
reducing the current supplied by Q1 1 A to sampling resistors R27 through R33, and the current supplied by 
QllB to the timing capacitors in the Sweep Generator. The collector currents are held at a level at which 
the sampling resistor voltage equals the reference voltage. AST LIMIT R25 sets the reference voltage. R25 
is adjusted to compensate for the mismatch in collector currents for equal base-emitter voltages in QUA 
and QllB. 




The reference voltage is nominally -f IV but to compensate for mismatch in Qll, it can range between 
-h0.6V and + 1.4V. 



Because of the similar operation of each of the current limits, only one case will be described. In the exam- 
ple, the analyzer is in PER DIV, .2 MHz/DIV, RESOLUTION BW of 3 kHz, VIDEO FILTER OFF, 
NARROW and FS 10 control lines are approximately + 15V. CR27 and CR28 are forward biased. R54 
and R55 form a voltage divider, causing the input to U8D pin 9 to be approximately -f 5V, a logic high. 
(The output of U8F is also a logic high. Depending upon whether the SWP TIME LIMIT control line is 
high or low, either U7D or U7A, respectively, is enabled. Assuming that U7A is enabled, the output of 
U7A becomes approximately -I- 5V, and Q30 is turned on, placing R31 in parallel with R33.) The output of 
U7C is low, FULL is low, and ST CAL is high, so Q5, Q7, and Q28 through Q29 are off. As shown in the 
table. Note 8, on the schematic, when the sampling resistance is R31 in parallel with R33, the sweep rate 
cannot be faster than about 5 mSEC/DlV in AUTO. With the above bandwidth and Lequency span set- 
tings, the auto sweep time is approximately 450 ms (45 ms/DIV). Suppose the bandwidth is now increased 
to 30 kHz. This increase in bandwidth by a factor of 10 would cause the current source to increase current 
by a factor of 100 (if the current limit were not present), resulting in a sweep rate of 4.5 ms/DlV. However, 
the Current Source current only increases to the level that causes the voltage across the sampling resistors 
to equal the reference voltage at inverting (-) input of Ul. At this p0ii CR30 becomes forward biased 
and prevents current from increasing beyond the level required to a 5 ms per division sweep. For 

certain digital storage functions, such as digital averaging, the S\^P T^^^ LIMIT control line is pulled 
high, causing U7D to be enabled and a 10 ms/DIV auto sweep time to be selected. In other frequency 
span widths, different sweep rate limits are set when the current limit logic selects different values of sam- 
pling resistance. See the table on the schematic (Note 8) for the current limits for various frequency span 
settings. 

In calibrated sweep times, ST CAL is grounded, pulling U8A pin 1 low. U8A pin 2 goes high and turns on 
Q28, placing R27 in the sampling resistance. This sampling resistance is low enough to prevent current 
limiting in any of the calibrated sweep times. 

External Sweep Input Buffer O 




When a OV to -I- lOV signal is applied to the EXT SWEEP INPUT on the rear panel, it is attenuated by 
resistive divider R127 and R128. The signal is amplified and level-shifted by U9A, R129, and R130. The 
output of op amp U9A is a -5V to -I-5V signal which becomes the analyzer sweep signal when the front 
panel SWEEP SOURCE switch is in the EXT position. VR3 protects U9A from excessive voltages applied 
to the input. 
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1/N Sweep Attenuator 0 

To maintain per division frequency span calibration in harmonic mixing modes, the sweep voltage supplied 
to the Sweep Attenuator Assembly is the - 5V to + 5 V SWEEP divided by N. (N is the harmonic number.) 
In the .01 to 1.8 GHz frequency band, N = 1. Band control line B1 is + 15V, and B2 through B8 are pulled 
to approximately - 15V through pull-down resistors in the Sweep Generator Assembly and the Frequency 
Control Assembly. Q22 through Q27 of the 1/N Sweep Attenuator are turned off, and the sweep signal ap- 
plied through RlOl is not attenuated. The sweep is buffered by unity gain follower U9B. Operation is the 
same in the 1.7 to 4.1 GHz frequency band (N = 1). In the 3.8 to 8.5 GHz frequency band (N = 2), B3isat 
-f 15V, turning on Q22. This causes RlOl and R104 to form a 2 to 1 voltage divider, and 1/N SWP from 
U9B is now -2.5V to -I-2.5V. The operation of the 1/N Sweep Attenuator is similar for the remaining 
bands. Refer to the table on the schematic (Note 6) for the band line and harmonic number for each 
frequency band. 
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Figure 8-50. A16 Sweep Generator Assembly, Component Locations 
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NOTES 

1, REFERENCE DESIGNATORS WITHIN THIS ASSEMBLY ARE ABBREVIATED. FOR 
COMPLETE DESIGNATOR, PREFIX WITH ASSEMBLY REFERENCE DESIGNATOR. 
UNLESS OTHERWISE INDICATED; 

RESISTANCE IN OHMS (U). 

CAPACITANCE IN MICROFARADS (aiF). 

INDUCTANCE IN MICROHENRIES (AiH). , 

TEST POINT WAVEFORMS ASSUME THE FOLLOWING SETTINGS; 

GREEN (NORMAL) SETTINGS 
FREOUENCY SPAN/OIV.; 100 MH/ 
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A17 FREQUENCY CONTROL ASSEMBLY, Circuit DESCRIPTION , 

I ■ " ' , i , ^ 

A17 Frequency Control Assembly contains cjiircuits for controlling and displaying the frequency to which 
the analyzer is tuned. There are three main outputs from this assembly: a signal proportional to the YTp 
frequency, a signal proportional to the YTF frequency, and a signal proportional to the center (or marker) 
frequent^. It also includes three precise, low-noise, reference power supplies, the TUNE voltage arid the 
offset voltages are derived from these. The outputs of the power supplies are also used in other assemblies 
in the analyzer. 



MAIN ATTEN SWP from A15 Sweep Attenuator Assembly is suriimed with the voltage from the coarse 
TUNING control in this assembly. The YTO FREQ ANALOG (proportional to the YTO frequency) which 
goes to the YIG Driver Assembly to control the YTO frequency is selected by the FREQUENCY SPAN 
MODE switch from one of three sources, depending on whether the analyzer is in PER DIV, FULL 
BAND, or 1.7-22 GHz SPAN mode. This signal is also applied to the YTF N/5 Attenuator circuit, which 
attenuates and offsets it according to the FREQUENCY BAND GHz setting. The output of this circuit is 
the YTF FREQ ANALOG signal (proportional to the YTF frequency) which goes to the YIG Driver 
Assembly to control the frequency of the YTF. The Center Frequency N/5 Attenuator circuit attenuates 
and offsets the voltage from the TUNING controls to provide an output proportional to the center (or 
marker) frequency of the analyzer. 



The capacitors acrossvthe inputs of U2 through U7 reduce the susceptibility of these op amps to external RF 
interference. 

' ■' ' , . ' ' ■ 1 ' ■ 

•f 10V Reference O 

This circuit is a precise, stable, low-noise 10.(K)0V reference power supply. Its output, the -f lOV REF 
yoltage, is the input to the + 22.3V Reference and — 10V Reference supplies. The 4- lOV REF and + 22.3V 
kEF voltages go to the coarse TUNING control from which the TUNE voltage is obtained. The -I- lOV 
R]EF and - lOV REF voltages are also used in the YTF N/5 Attenuatof and Ceiiter Frequency N/5 At- 
tenuator to produce offsets; and in other assemblies where an accurate, low-noise voltage is required. 

VRl is a temperature-compensated 6.2V zener diode whose current is supplied through R7, which is boot - 
strapped to the output of op amp U5. R6 and Cl form a low-pass filter which filters out noise generated by 
VRl. The regulated voltage from VRl is applied to the positive input of U5. Resistbrs R9 through Rl3 
form a resistive voltage divider. The op amp output is driven to a level such that the output from the 
voltage divider, which is applied to the negative input, is equal to the voltage at the positive input. The out- 
put is set at + lO.OOOV by means of factory-selected resistor R9 and the -I- lOVR pot Rll. R8 is a booster 
resistor that supplies additional output current for the stage. 



+ 22.3V Reference O 

This circuit is a precise, lov. -noise -f 22.3V reference power supply. Its output., the + 22.3V REF voltage, is 
used along with the + lOV REF voltage for generating the TUNE voltage. Op amp U4 is connected as a 
non^nverting amplifier with a gain (2.230) that is determined solely by R1 and R2 (unle&s the analyzf^r is in 
FREQUENCY BAND GHz .01-1.8). The input is + lO.OOOV, so the output is + 22.30V. When 
FREQUENCY BAND GHz is set to .01-1.8, the B1 line is activated (+15V), which biases FET Q1 on. 
This shunts R5 across R1 , which lowers the gain of the stage to 1 .935; Ihus, the output voltage is + 19.35 V , 

-10V Reference • 

, i’ ■ I" ■ 

■ ' ’ ' , ■ ■ ■ ■ ' I 

This circuit is a precise, low-npise - lO.OOV reference power supply. Its output, the - lOV REF voltage, is 
used in the YTF N/5 Attenuator and Center Frequency N/5 Attepuator to produce offsets. This vojtage is 
also used in other assemblies where a precise, low-noise voltage is required. Op amp U7 is connected as an 
inverting unity gain ampliEer. The input is -I- lO.OOOV, so the output is - lO.OClOV . 

. ^ ’■ '• ' • A V, , ■ , ' , , ■ 8-153 
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TUNEBuHer Q 

The + 22 . 3 V REF AND + lOV REF voltages go to the coarse TONING and FINE TUNING controls at the 
front panel. The coarse TUNING control sets the center frequency in PER DIV mode and sets the marker 
frequency in the FULL BAND, PER DIV F, and 1.7-22 GHz SPAN modes. Op amp U5 is cohne^ted as a 
nondnverting, unity gain buffer. The output from + lOV to + 22.3V (-f lOV to 19.35V for FREQUENCY 
BAND GHz ;01 - 1.8) depends on the setting of the coarse TUNING control. The output from U6, the 
BUFF TUNE signal, goes to the Sweep -I- Tune Summer, Where it is summed with the MAIN ATTEN 
SWP signal from the Sweep Attenuator Assembly. It also goes to the Center Frequency Inverter, where it 
eventually determines the FREQUENCY GHz readout at the front panel. The BUFF TUNE signal also 
goes to the Full Multiband Assembly, where it is used in the Full Marker Circuit. 

Sweep + Tune Sumifier O 

This stage sums the BUFF TUNE signal from the TUNE Buffer (which is proportional to center frequency 
in PER DIV mode) with the MAIN ATTEN SWP signal frOm the Sw^ep Attenuator Assembly (which is 
proportional to frequency span). Op amp U3 is connected as an inverting amplifier with unity gain for both 
input signi^ls. in PER DIV mode, the output PER DlV SWEEP -I- TUNE signal is connected to the YTO 
FREQ ANALOG line, which goes to the YIG Driver Assembly ^yhefe it controls the frequency of the YTO. 

Span Mode Switch 0 

This stage functions as a switch in which one of three input signals is connected to the output. The output is 
the YTO FREQ ANALOG signal (proportional to the YTO frequency), which goes to the YIG Driver 
Assembly where it controls the fi;equency of the YTO. This line also goes to the YTF N/5 Attenuator, the 
output of which goes to the YIG Driver Assembly to control the frequency of the YTF. 

The output of the Span Mode Switch is selected from the three input signals PER DIV SWEEP + TUNE, 
FULL FREQ ANALOG, and MULTIBAND FREQ ANALOG by turning on one of three FET switches 
Q2, Q4, or Q6. With the analyzer in PER DIV mode, the FULL and MULTIBAND lines are not activated 
(open circuit at front panel), and Q22 is turried off, which turns off Q3. The Per Div FET Q2 is then turned 
on by the gate-source resistor R24. The PEr DIV SWEEP -H TUNE signal is thus applied to the input of 
U2. With the analyzer in FULL BAND or PER DIV F, the FULL lirie i^ activated ( + 15V). This turns Q22 
on, turning Q3 on. The -35V applied through Q3 biases Per Div FET Q2 off. The FULL line also turns 
off Q5. Full FET Q4 is then turned on by the gate-source resistor R28. Thus, the FULL FREQ ANALOG 
sighai from the Full Multiband Assembly is applied to the input of U2. With the analyzer in 1:7-22 GHz 
span mode, the MULTIBAND line is activated (-h 15V). This turns Q22 off, turning Q3 on. The -35V 
applied through Q3 biases Per Div FET Q2 off. The MULTIBAND line also turns off Q7. Multiband FET; 
Q6 is then turned on by the gatcr source resistor R31. Thus, the MULTIBAND FREQ ANALOG signal 
from the Full Multiband Assembly is applied to the input of U2. 

Op amp U2 is connected as a non-inverting, unity gain buffer. The output of U2 is the YTO FREQ 
ANALOG signal, which is a precise voltage proportional to the frequency of the YTO. The sensitivity at 
this point is -5 mV per MHz for fundamental frequency of the YTO. This sensitivity is divided by the har- 
monic numb(sr N for the harmonic mixing frequency bands (see schematic Notes 6 and 7). 

The YTO FREQ ANALOG signal goes to the following assemblies: 



i YIG Driver Assembly, whCre it controls the frequency of the YTO by controlling the cnrrent in the 
; Main Coil of the Y^^^ i ^ ^ ^ ^ ^ 

i Bias Assembly, where it controls (hs a function of frequency) the FLATNESS signal to the Variable 
Gain Amplifier Assembly, which controls the IF gain to compensate for losses in the RF circuitry; 



Full MuUjband Assembly, where it is used in the Oversweep Blanking Circuit. 



8-154 



7 . 



k^inu 



I 



Model 8569A 



Service 



The YTG FREQ ANALOG also is applied to the YTF N/5 Attenuatc^r circuit, the output of which is the 

YTF FREQ AN ALOG signal (proportional to the frequency of ihe YTF). , 

Attenuator © 

The YTF FRE^ from the FREQUENCY SPAN Moi>E switch goes to this stage; where it 

is attenuated and offset an amount selected by the bahd lines B1 through B8, from the FREQUENCY 
BAND GHz switch. The output of this stage is the, ^ YTF FREQ ANALOG signal (proportional to the YTF 
frequency) that goes to the YIG Driver Assembly, where it controls the frequency to which the YTF is 
tuned';, ^ ' / 

■ ■ : '' ' ' ' ' , ■ ^ ' 

The YTF N/5 Attenuator circuit has op amp U8 connected as an inverting amplifier in which different sets 

of input and feedback resistors are selected by FET switches. There are five nearly identical sections, which 
are switched in one at a tirhe. They provide inverted gains of N/5 where N = 1 to 5. The operation of the N 
= 2 ~ section will be described. When the B3 line is not activated (open circuitat the front panel), Q1 1 has 
approximately - 15V at both the base and the emitter; this is enough reverse bias at the gate of QIO to keep 
it turned off. Pull-doWn resistor R87 in the Center Frequency N/5 Attenuator Circuit provides - 15V for 
theB3 line. ■ ■ ; '' 

, j , , , , . , , ■ 1 ^ ,, ' ■ ' , 

When the B3 line is activated (+ 15V), Qll is turned on with the base at approximately +0.6V and the 
emitter at OV, cdnnectihg the gate of QIO to ground Now QIO is no longer reverse biased by R45 but is tur- 
ned on bepause the source and gate are at the same potential. (The source is at a virtual ground because of 
the operation of U8.) With QlO on, the input resistors R41 through R43 and the feedback resistor R44 are 
coriilected to the negative input of U8, giving an inverted gain of 0.4 (2/5) to the YTO FREQ ANALOG 
signal. R41 provides an offset to account for the 321.4 MHz IF offset frequency between the YTF frequen- 
cy and the YTO frequency (or the harqionic frequency of the YTO for harmonic mixing bands). The 
polarity of this offset is reversed for the N = 44* and N = 54 sections (see schematic Note 7). YTF OF- 
FSET N2 potentiometer R43 provides a shght adustment in offset to compensate for hysteresis effects in 
theYTF. ^ 

With QIO on, CR7 has no effect; but when (J 10 and this sectioq are off, GR7 damps the drain voltage of 
QIO at -0.6V. This prevents QIO from being turned on during part of a span because of the signal from 
the output of U8 being applied through R44. This diode is not necessary for the N = 1 - section. 

When the Bl, B2, B7 or B8 line is activated (4- 15V) the N =1 — sectioln is switched in, giving an inverted 
gain of 0.2 (1/5) to the YTO FREQ ANALOG signal. The B4, B5, and B6 lines respectively switch in the N 
= 3 , N = 44* , and N = 5 4- sectiohjs for inverted gains of 0.6, 0.8, and I . 

The YTF CORRECT signal from the Tuning Stabilizer Control Assemlbly is summed at the input o U8 
through R68. This signal is proportional to the frequency change in the lYTO caused by the Tickler Coil. 
The frequency change caused by this signal can be a maximum of tt 10.5 MHz. ' 

' ' 1 ' ■ '' ' 
The output of U8 is the YTF FREQ ANALOG signal, which is a precise yoltage proportional to the 
frequency of the YTF. (Hysteresis effects of the YTF between frequency bands, as compensated for by the 
YTF OFFSET adjustments N2 through N5, cause a slight discrepancy in this proportiohaiity.) The tuning 
sensitivity at this point is 4 1 mV per MHz of frequency at the YTF. The Yw FREQ ANALOG signal goes 
to the YIG Driver Assembly, where it determines the frequency to which the YTF is tuned by controlling 
the current in the Coil of the YTF, and to the Full Multiband Assembly, where it is used in the Multibc nd 
Marker circuit. , v 

Center Frequency Irtverter © \ 

The BUFF TUNE signal from the TUNE buffer is inverted to apply the correct polarity to the Center 
Frequency N/5 Attenuator. Op amp U1 is . connected as an inverting amplifier with unity gain for this 
signal. The CENTER FREQ CORRECT signal is summed in at this stage. TM. signal, which comes from 
the Tuning Stabilizer Control Assembly, is the summation of three signals: those from the FREQ CAL and 
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FINE TUNING controls at the front panel, and the ERROR signal in the stabilized mode. R20 is a booster 
resistor that supplies additional output current for the stage. The output of the Center Frequency Inverter 
gbes to the Center Frequency N/5 Attenuator . 

Span Mode Switch 0 

This stage functions as a. switch in which one of three input signals is connected to the output. The output is 
the YTO FREQ ANALOG signal (proportional to the YTO frequency), which goes to the YIG Driver 
Assembly where it controls the frequency Of the YTO. This line also goes to the YTF N/5 Attenuator, the 
Output of which goes to the YIG Driver Assembly to control the frequency of the YTF. 

The outpiit of the Span Mode Switch is selected from the three input signals PER DIV SWEEP 4- TUNE, 
FULL FREQ ANALOG, and MULTIBAND FREQ ANALOG by turning on one of three FET switches 
Q2, Q4, or Q6. With the analyzer in PER DIV mode, the FULL and MULTIBAND lines are not activated 
(open circuit at front panel), and Q22 is turned off, which turns off Q3. The Per Div FET Q2 is then turned 
on by the gate-source resistor R24. The PER DIV SWEEP + TUNE signal is thus applied to the input of 
U2. With the analyzer in FULL BAND or PER DIV F, the FULL line is activated ( -H 5 V). This turns Q22 
on, turning Q3 on. The —35V applied through Q3 biases Per Div FET Q2 off. The FULL line also turns 
off Q5. Full FET Q4 is then turned on by the gate-source resistor R28. Thus, the FULL FREQ ANALOG 
signal from the Full Multiband Assembly is applied to the input of U2. With the analyzer in 1.7-22 GHz 
SPAN mode, the MULTIBAND line is activated (+ 15V). This turns Q22 off, turning Q3 on. The -35V 
applied through Q3 biases Per Div FET Q2 off. The MULTIBAND line also turns off Q7. Multiband FET 
Q6 is then turned on by the gate-source resistor R31. Thus, the MULTIBAND FREQ ANALOG signal 

from the Full Multiband Assembly is applied to the input of U2. 

Op amp U2 is connected as a non-inverting, unity gain buffer. The output of U2 is the YTO FREQ 
ANALOG signal, which is a precise voltage proportional to the frequency of the YTO. The sensitivity at 
this point is -5 mV per MHz for fundamental frequency of the YTO. This sensitivity is divided by the 
harmonic number N for the harmonic mixing frequency bands (see schematic Notes 6 and 7). 

The YTO FREQ ANALOG signal goes to the following assemblies: 

I 

1. YIG Driver Assembly, where it controls the frequency of the YTO by controlling the current in the 
Main Coil of the YTO; 

2. Bias Assembly, where it controls (as a function of frequency) the FLATNESS signal to the Variable 
Gain Amplifier Assembly, which controls the IF gain to compensate for losses in the RF circuitry; 



3. Full Multiband Assembly, where it is used in the Oversweep Blanking Circuit. 



The YTO FREQ ANALOG also is applied to the YTF N/5 Attenuator circuit, the output of which is the 
YTF FREQ ANALOG signal (proportional to the frequency of the YTF). 



YTF N/5 Attenuator O 

The YTF FREQ ANALOG signal from the FREQUENCY SPAN MODE switch goes to this stage, where it 
is attenuated and offset an amount selected by the band lines B1 through B8, from the FREQUENCY 
BAND GHz switch. The outpu? of this stage is the YTF FREQ ANALOG signal (proportional to the YTF 
frequency) that goes to the YIG Driver Assembly, where it controls the frequency to which the YTF is 

tuned. 

The YTF N/^ Attenuator circuit has op amp U8 connected as an inverting amplifier in which different sets 
of input and feedback resistors are selected by FET switches. There are five nearly identical sections, which 
are switched in one at a time, They provide inverted gains of N/5 where N = 1 to 5. The operation of the N 
= 2- section will be described. When the B3 line is not activated (open circuit at the front panel), QI 1 has 
approximately - 15V at both the base and the emitter; this is enough reverse bias at the gate of QIO to keep 
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it turned off. Pull-down resistor R87 in the Center Frequency N/5 Attenuator circuit provides - 15V for 
the B3 line. 

, i ... 

When the B3 line is activated (-1- 15V), Qll is turned on with the base at approximately +0.6V and the 
emitter at OV, connecting the gate of QIO to ground. Now QIO is no longer reverse biased by R45 but is 
turned on because the source and gate are at the same potential. (The source is at a virtual ground because 
of the operation of U8.) With QIO on, the input resistors R41 through R43 and the feedback resistor R44 
are connected to the negative input of U8, giving an inverted gain of 0.4 (2/5) to the YJO FREQ ANALOG 
signal. R41 provides an offset to account for the 321.4 MHz IF offset frequency between the YTF 
frequency and the YTO frequency (or the harmonic frequency of the YTO for harmonic mixing bands). 
The polarity of this offset is reversed for the N = 4-^ and N = 5+ sections (see schematic Note 7). YTF 
OFFSET N2 potentiometer R43 provides a slight adustment in offset to compensate for hysteresis effects 
in the YTF. 

I 

With QIO on, CR7 has no effect; but when QIO and this section are off, CR7 clamps the drain voltage of 
QIO at -0.6V. This prevents QIO from being turned on during part of a span because of the signal from 
the output of U8 being applied through R44. This diode is not necessary for the N' = 1 section. 

When the Bl, B2, B7 or B8 line is activated ( -f 15V) the N = 1 - section is switched in, giving an inverted 
gain of 0.2 (1/5) to the YTO FREQ ANALOG signal. The B4, B5, and B6 lines respectively switch in the N 
= 3 — ,N = 4+,andN = 54- sections for inverted gains of 0.6, 0.8, and 1. 

The YTF CORRECT signal from the Tuning Stabilizer Control Assembly is summed at the input o U8 
through R68. This signal is proportional to the frequency change in the YTO caused by the Tickler Coil. 
The frequency change caused by this signal can be a maximum of ± 10.5 MHz. 

The output of U8 is the YTF FREQ ANALOG signal, which is a precise voltage proportional to the 
frequency of the YTF. (Hysteresis effects of the YTF between frequency bands, as compensated for by the 
YTF OFFSET adjustments N2 through N5, cause a slight discrepancy in this proportionality.) The tuning 
sensitivity at this point is 4- 1 mV per MHz of frequency at the YTF. The YTF FREQ ANALOG signal goes 
to the YIG Driver Assembly, where it determines the frequency to which the YTF is tuned by controlling 
the current in the Coil of the YTF, and to the Full Multiband Assembly, where it is used in the Multiband 
Marker circuit. 

Center Frequency Inverter O 

The BUFF TUNE signal from the TUNE buffer is inverted to apply the correct polarity to the Center 
Frequency N/5 Attenuator. Op amp U1 is connected as an inverting amplifier with unity gain for this 
signal. The CENTER FREQ CORRECT signal is summed in at this stage. This signal, which comes from 
the Tuning Stabilizer Control Assembly, is the summation of three signals: those from the FREQ CAL and 
FINE TUNING controls at the front panel, and the ERROR signal in the stabilized mode. R20 is a booster 
resistor that supplies additional output current for the stage. The output of the Center Frequency Inverter 
goes to the Center Frequency N/5 Attenuator. 

Center Frequency N/5 Attenuator O 

The output from the Center Frequency Inverter goes to the Center Frequency N/5 Attenuator, where it is 
attenuated and offset an amount selected by the band lines Bl through B8, from the FREQUENCY BAND 
GHz switch, and the MULTIBAND line. The output of this stage is the CENTER FREQUENCY signal 
(proportional to the center frequency to which the analyzer is tuned) that goes to the DVM Analog 
Assembly, which in conjunction with the DVM Digital Assembly provides the FREQUENCY GHz 
readout. 

The Center Frequency N/5 Attenuator has op amp U9 connected as an inverting aniplifier, in which 
different sets of input and feedback resistors are selected by FET switches. There are nine nearly identical 
sections, which are switched in one at a time. Six of the sections provide inverted gains of N/5 where N = 1 
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to 5, and two sections provide inverted gains of N/50 where N = 6 and 10. Offsets equivalent to ±321.4 
MHz or ±2050 MHz are summed in depending on the FREQUENCY BAND GHz setting (see schematic 
Note 7). There is also a Multiband section, which is switched in to read out the marker frequency in the 
1.7 — 22 GHz SPAN mode. The operation of the N = 2 - section will be described. 

I 

When the B3 line is not activated (open circuit at the front panel), Q19 has approximately - 15V at both 
the base and the emitter; this is enough reverse bias at the gate of Q18 to keep it turned off. R87 is a pull- 
down resistor which provides — 15V for the B3 line. 

When the B3 line is activated (± 15V), Q19 is turned on with the base at approximately -f-0.6V and the 
emitter at OV, connecting the gate of Q18 to ground. Now Q18 is no longer reverse biased by R85 but is 
turned on because the source and gate are at the same potential. (The source is at a virtual ground because 
of the operation of U9.) With Q18 on, the input resistors R82 and R83 and the feedback resistor R84 are 
connected to the inverting ( — ) input of U9, giving an inverted gain of 0.4 (2/5) to the signal from the 
Center Frequency Inverter. R83 provides an offset to account for the 321.4 MHz IF offset frequency 
between the center frequency and the YTO frequency (or the harmonic frequency of the YTO for the 
harmonic mixing bands). The polarity of this offset is reversed for bands B5, B6, B7, and B8 and is 
equivalent to 2050 MHz for B1 , B7, and B8 (see schematic Note 7). 

With Q18 on, CR13 has no effect; but when Q18 and this section are off, CR13 clamps the drain voltage of 
Q18 at —0.6V. This prevents Q18 from being turned on during part of a span because of the signal from 
the output of U9 being applied through R84. (This diode is not necessary for some sections.) CR14 is 
connected to Q36, which when the MULTIBAND line is activated applies — 15V to this diode to keep QJ9 
off and hence QI8 off in the 1.7-22 GHz SPAN mode. The B3 line is ar*ivated during part of the 
multiband span; this keeps the N = 2— section from being turned on when only the Multiband section 
should be on. 

The B1 , B2, B4, B5, B6, B7, dnd B8 lines respectively switch in the N = 1 - (2050), N=1-,N = 3- ,N 
= 4-|-,N = 5±,N = 6±, and N = 10± sections for inverted gains of 0.2, 0.2, 0.6, 0.8, 1, 0.12, and 0.2. 
(For the N = 6± and N = 10± sections, this stage has again of N/50 instead of N/5, which is the gain for 
the other sections.) Wh ' the Multiband line is activated (± 15V), Q36 is turned on to keep all the other 
sections off. The Multiband section provides a gain and offset such that the output of U9 goes over a range 
of slightly more than -I- 1.7V to +22V for the full range of the coarse TUNING control. 

CF OFF potentiometer R 125 is adjusted to zero the offset voltage of U9, eliminating the error that would 
otherwise be introduced in switching between sections. Q35 is a booster transistor that increases the 
positive voltage output current capability of the stage. R 126 is in series with the positive power input to U9. 
As the current is increased in R126 to approximately 3 niA because of the increased current load at the 
output of U9, Q35 is slightly turned on, supplying some of the output current. As more current is required, 
the voltage across R126 increases, and Q35 provides a greater proportion of the output current. 

/ 

The output of U9 is the CENTER FREQ signal, which is a precise voltage proportional to the center 
frequency to which the analyzer is tiined in PER DIV mode or proportional to the marker frequency in the 
FULL BAND, PER DIV F, and 1.7-22 GHz SPAN modes. The sensitivity at this point is ± 1 mV per 
MHz. The CENTER FREQ signal goes to the DVM Analog Assembly, which with the DVM Digital 
Assembly measures this voltage and digitally displays it as the FREQUENCY GHz readout. The CENTER 
FREQ signal also goes to the Full Multiband Assembly, where it is used in the Multiband Marker circuit. 
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NOTES 

1. REFERENCE DESIGNATORS WITHIN 
THIS ASSEMBLY ARE ABBREVIATED. 
IFOR COMPLETE DESIGNATOR, PREFIX 
WITH ASSEMBLY REFERENCE DESIG- 
NATOR. 

2. UNLESS OTHERWISE INDICATED: 
RESISTANCE IN OHMS (0) 
CAPACITANCE IN MICROFARADS (juF) 
INDUCTANCE IN MICROHENRIES (/iH) 

3. * ASTERISK DENOTES FACTORY 
SELECTED COMPONENT. NOMINAL 
VALUE SHOWN. 

4. TEST POINT WAVEFORMS ASSUME 
THE FOLLOWING SETTINGS: 

GREEN (NORMAL) SETTINGS 
FREQUENCY SPAN/DIV: 100 MHz 
FREQUENCY BAND: 1.7-4.1 GHz 
FREQUENCY: 3.000 GHz 

5. TEST POINT SIGNAL VOLTAGE ARE 
REFERENCED TO SIGNAL GROUND 
y 2 ON THIS ASSEMBLY. CONNECT 
THE LOW INPUT OF A DVM TO TP6 
FOR MOST ACCURATE DC MEASURE- 
MENTS. SET ANALYZER TO ZERO 
SPAN TO MEASURE DC VOLTAGES AT 
TP2,TP3,ANDTP4. 

6. TUNING SENSITIVITIES (^^^/MHz) ARE 

FOR THEYT0(1STL0)NTH HARMON- 
IC. THE TUNING SENSITIVITIES FOR 
THE YTO FUNDAMENTAL ALWAYS 
HAVE N=l. SEE NOTE 7 FOR HARMON*^ 
1C NUMBER (N) VERSUS FREQUENCY 
BAND. 

7. FREQUENCY BANDS . 
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8. THERE ARE GUARD RING TRACES 
ON THE PC BOARD WHICH ARE NOT 
SHOWN ON THE SCHEMATIC. THESE 
TRACES GUARD SENSITIVE CIRCUIT 
POINTS FROM LEAKAGE CURRENTS. 
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^ AISf^LL MULTIBAND ASSEMBLY, CIRCUIT DESCRIPTION 

^ A18 Full Multiband Assembly contains circuit s for spectrum analyzei operation in the full band modes of 

FULL BAND and PER DIV F (FREQUENCY SPAN/DIV in F) and also, in the multiband mbde 1.7-22 
GHz SPAN. For the full band modes, the SWEEP from the Sweep Generator Assembly is offset and 
amplified in the FULL Sweep Amplifier to provide the FULL FREQ ANALOG signal to the Frequency 
Control Assembly. There is also circuitry to control the Auto Sweep Tihie (AST) and to generate a marker 
for the full band modes. 

In the multiband mode, the SWEEP ramp from the Sweep Generator Assembly is offset and amplified. 
Band Edge Comparators compare this ramp against fixed voltages that control the band transitions. The 
' frequency band lines are sequentially switched by Band Logic circuits to display all five frequency ranges 
on a ^single sweep. The SWEEP ramp goes through a switched gain 5/N Amplifier, controlled by the 
frequency band lines, which then provides the MULTIJ3AND FREQ ANALOG signal to the Frequency 
Cojitrol Assembly. The frequency band lines also go to other assemblies to control mixer diode bias, 
flatness gain compensation, and the YTF N/5 Attenuator. There is also circuitry to generate the multiband 
marker. In PER DIV mode, there is an Over Sweep blanking circuit that blanks the CRT trace when the 
frequency is swept beyond the frequency band edges. 

Sweep + Off set Amplifier O 

,r ■ ■ ^ ’ . ■ ■ ^ ^ ^ ^ ^ ' 

Tlnis circuit amplifies and offsets a sweep rartip to produce a ramp for the multiband 1 .7 - 22 GHz SPAN. 
The SWEEP ramp input (~5V to +5V) comes from the Sweep Generator Assembly. This signal goes to 
the negative input of op amp U4B. A reference voltage (4-lOV REF) from the Frequency Control 
Assembly also goes to the negative input of U4B, which is connected as an invertmg amplifier with an 
inverted gain of 2.1 for sweep and 1 .21 for the offset. When the MULTIBAND line is.not activated (open 
circuit at the front panel), - 15V through R3 and CR2 is applied to the negative input of U4B, which 
offsets the multiband ramp sufficiently so that none of the Band Edge Comparators will be driven positive. 
When the 1.7-22 GHz SPAN mode is selected, the MULTIBAND line is activated ( 4- 1 5V), CR2 is reverse 
biased, and R3 causes no offset, dp amp U3A is a unity gain inverting amplifier. Its output is the MB 
RAMP, which has a voltage range of 4- 1.7V to 4- 22.5V (see Figure 8>54). 

Band Edge Comparators 0 

This circuit consists of ^Dur comparators that sequentiaDy go positive at the frequency band switching 
points of the multiband span. The 4- 22.3V REF voltage from the Frequency Control Assembly is applied 
to the resistive voltage divider consisting of R7 through R1 1. Voltages from this divider go to the negative 
N inputs of Op amps U1 A, 'U1B, U^A, and U2B, which are connected as voltage comparators. The multiband 
sweep, MB RAMP, from the output of U3A is applied to the positive inputs of UlA, UIB, U2Ay and U2B. 
The output of each comparator is approximately - 3V when the positive input is at a lovver voltage than the 
negative input. When the voltage at the positive mpiit exceeds that at the negative input, the output Will be 
approximately 4-24V. The op amps UIB, Ul A, U2B/and ]U2A go positive in sequence during a single 
sweep ramp. The oi^tput of each remains positive until the next skfep ramp is started (see Figure 8-54). The 
comparator output^ go to both the Band Logic and the Slop triggers. 

^ Basid Logic 9 ' " ' . , 

The outputs of the EandsEdge Comparators (U2A, U2B, UlA, and UIB) drive the Band Logic transistors., 
where five band lines (B2 through B6) are activated in sequence during one multiband sweep (see Figure 8- 
54)r When the outputs of all comparators are negative. Band 2 transistors Q5 is turned on providing -1^ 14V 
oh line B2. The emitter of Q5 is at + 14V only when the MULTIBAND line is activated ( 4- 15V); otherwise 
it is open. When the output ol\ U1 B goes positive ( 4- 24V), Q5 is turned off and the inverter Q24 is turned 
off, whicli turns on Q4 to provide 4- 15V on line B3. At the next band edge, when UlA has a positive 
output, Q4 is turned off by this voltage applied through CR8. Q23 is also turned off, which tur:(is on Q3 to 
provide -l- 15V on line B4. The circuits for Band 5 and Band 6 work in the same manner. In the multiband 
mode, the FREQUENCY BAND GHz switch on the front panel is disconnected and the band lines ac- 
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tivated in this circuit go to other apen^ to control 
the? N/5 Attenuator. 

Stop Sweep Triggers O 

The Band Edge Comparators drive the Stop Sweep Triggers, which stop the sweep for approximately 15 ms 
while the spectrum analyzer is switching from one band to the next (see Figure 8-54), Since there are four 
identical Stop Sweep Triggers, the operation of oh^ly one of these will be described. When the output of 
U2A goes from negative to positive, this transition is coupled through Cl and R31 to the base of Q21, 
moiTiibntarily turning it on. This shunt, s the collector of Q21 to ground, which turns on Q25. When Q25 is 
on, +25V is applied through CRH to the Sweep Generator Assembly, where this STOP SWP signal stops 
the sweep at its current level and holds it there until the line is opened. The output from Q25 is also ORed 
into the OVER SWEEP BLANK line through CR13 so that the CRT is blanked while the sweep is stopped. 

5/N Amplifier O 

The multiband sweep, MB RAMP (-H.7V to T 22.5V) from the Sweep 'f Offset Amplifier circuit goes to 
the 5/N Amplifier where it is amplified and offset an amount selected by the band lines B2 through B6, 
which are activated in the Band Logic circuit. These band, lines are activated in scQuence during a single 
sweep. The output of this stage is the MULTIBAND FREQ ANALOG signal (proportional to the YTO 
freqpency) that goes to the Frequency Control Assembly, where it is switched to the YTO FREQ ANALOG 
line (see Figure 8-54). The YTO FREQ ANALOG signal then goes to the YIG Driver Assembly to drive the 
YTO Main Coil. The MULTIBAND FREQ ANALOG signal has a level of -5 mV per MHz divided by the 
harmonic nuipber N (see schematic Notes 5 and (6). 

The 5/N Amplifier circuit has op amp U4A connected as an inverting amplifier in which different sets of 
input apd feedback resistors are selcted by FET switches. There are five nearly identical sections, which are 
switche d in one at a time. They provide inverted gains of 5/N, where N = 1 to 5. The operation of the N = 

5 section will be described. When the B6 line is not activated (open circuit at the source in the Band Logic 
circuit), Q16 has approximately^” 15V at both the base and the emitter. This is enough reverse bias at the 
gate of Q15 to keep it turned off There is a pull-down resistor to - 15V for the B6 line, which is located in 
the Frequency Control Assernbly. 

When the B6 line is activated (-f 15V), Q16 is turned on with the base at approximately +0.6V and the 
emitter at OV, connecting the gate of ()15 to ground. Now Q15 is no longer reverse biased by R45 but is 
turned on because the source and gate are at the same potential. (The source is at a virtual ground because 
of the operation of U4A.) With Q15 on, the input resistors R41 and R43 and the feedback resistor R42 are 
connected to the negative input U4A, giving an inverted gain of 1 (5/5) to the sweep ramp. R43 provides an 
offset to account for the 321.4 MHz. It also provides a slight overlap of frequencies between bands to 
ensure that there will be no gaps. 

With Q15 on, CR15 has no effect; but when Q15 and this section are off, CR15 clamps the drain voltage of 
Q15 at --0.6V. This prevents Q15 from being turned on during part of a span because of the signal from 
the output of U4A being applied through R42. This diode is not necessary for the N = 1 section. 

When the B5 line is activated ( + 14V) the N •■= 4 section is switched in, giving an inverted gain of 1 .25 (5/4) 
to the sweep. The B4, B3, and B2 lines respectively switch in the N = 3, N = 2, and N = 1 sections for 
inverted gains of 1 .67, 2.5, and 5. 

Qversweep Blanking O 

This circuit provides a blanking signal which goes to the Z Axis Amplitier Assembly and blanks the CRT 
when the frequency is swept more than a slight margin beyond the band edges. Nominally it blanks the 
CRT when the sweep exceeds the frequency range of the coarse TUNING control, which is slightly larger 
than the specified band edges. The YTO FREQ ANALOG signal from the Frequency Control Assembly is 
applied to the negative input of U3B, which is connecteld as an inverting unity gain amplifier. The output 
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from U3B goes to the positive input of U7A and to the negative input of U7B, which are op amps conncted 
as comparators. Reference voltage + lOV REF is applied to the positive input of U7B and reference voltage 
+ 22.3Y REF to the negative input of U7A. These two voltages are the voltages at the ends of the coarse 
TUNING potentiometer. For a sweep plus tune voltage at output of U3B between -f lOV and +22. 3V, the 
outputs of both U7A and U7B are negative (about “3V) and are isolated from the OVER SWP BLANK 
line by CRll and CR12. If the output of U3B is less than + lOV, U7Bgoes positive to about +24V for that 
part of the frequency span. The output of U7B goes through CR 12 and R30 to the Z Axis Amplifier 
Assembly, blanking the CRT- If the output of U3B is greater than + 22.3V, U7A goes positive to about 
+ 24V for that portion of the frequency span. The output of U7A goes through CRl 1 and R30 to the Z 
Axis Amplifier Assembly to blank the CRT. For narrow frequency spans (1 kHz/DlV to 2 MHz/DIV) and 
for the ZERO SPAN mode, the NARROW line is activated (+ 15V), whkh turns on Q2 and shunts the 
OVER SWP BLANK line to ground. This disables the oversweep blank function for narrow frequency 
spans. For wide frequency spans, the blanking is never for more than approximately half the CRT trace. 



Full Sweep Amplifier O 

The SWEEP ramp from the Sweep Generator Assembly goes to this stage, where it is amplified and offset 
an amount as selected by the band lines B1 through B8 from the FREQUENCY BAND GHz switch. The 
output of this stage is the FULL FREQ ANALOG signal (proportional to the YTO frequency) that goes to 
the Frequency Control Assembly, where it is switched to the YTO FREQ ANALOG line. The YTO FREQ 
ANALOG signal then goes to the YIG Driver Assembly to drive the YTO Main Coil. 

This stage has op amp USA connected as an inverting amplifier in which different sets of input and 
feedback resistor are selected by FET switches. There are three nearly identical sections, which are switched 
in one at a time. These sections are similar to those in the 5/N Amplifier circuit. (Refer to that circuit for 
operation of a typical section.) When the B1 line is activated ( + 15V), the B1 section is switched in, giving 
an inverted gain of 0.91 for the sweep and 1.47 for the + lOV REF. When the B2, B3, B4, or B5 line is 
activated (+ 15V), the corresponding section is switched in, giving an inverted gain of 1.22 for the sweep 
and 1.61 for the + lOV REF. When the B6, B7 or B8 line is activated (+ I5V), the corresponding section is 
switched in, giving a gain of 1.16 for the sweep and 1.59 for + lOV REF. The FULL FREQ ANALOG 
output is - 5 mV per MHz divided by the harmonic number N (see schematic Notes 5 and 6). 



AST Full Span © 

With the SWEEP TIME/Dl V switch set to AUTO, the sweep time is automatically controlled by the Auto 
Sweep Time (AST) circuits. The sweep time is varied as a function of RESOLUTION BW, FREQUENCY 
SPAN/DIV, and VIDEO FILTER settings to maintain absolute amplitude calibration. In the PER DIV F 
mode, this circuit controls the sweep time as a function of the FREQUENCY BAND GHz setting. In the 
FULL BAND mode, the circuit is switched in but has no effect on sweep time because the RESOLUTION 
BW and VIDEO FILTER are fixed respectively at 3 MHz and .003. Under these conditions the sweep time 
is determined solely by the Current Limit circuit in the Sweep Generator Assembly. 

In FULL BAND or PER DIV F, the FULL line is activated ( + 15V), and this signal through CR39 turns on 
Q33 to connect CR21 , CR22, CR23, CR24, CR25, and CR26 to ground. 

There are six identical AST switches for the bands B1 through B6 (see schematic Note 6). The operation of 
the Band 6 AST circuit will be described. When Band 6 is selected (10.5-22 GHz) by the FREQUENCY 
BAND GHz switch, the B6 line is activated ( + 15V), which turns on Q27 to connect the Band 6 AST 
resistor R68 to ground through CR21 and Q33. The other end of R68 is connected through CR19 to the 
AST BW-FS line. Switching the AST resistors in controls the current in the AST BW-FS line, which in turn 
controls the sweep time of the sweep ramp generated in the Sweep Generator Assembly. The lower the 
resistance, the faster the sweep speed. 
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Multiband Marker O 



This circuit provides the marker for the multiband 1.7 — 22 GHz SPAN mode. When not in 1.7 22 GHz 
SPAN, the MULTIBAND line is not activated, and -15V through R 100 and CR35 is applied to the 
negative input of USA, which offsets the ramp sufficiently to disable the Multiband marker. When the 
MULTIBAND line is activated (+ 15V), VR35 is reverse biased, and RlOO causes no offset. Op amp USB is 
an inverting unity gain amplifier that inverts the YTF FREQ ANALOG signal from the Frequency Control 
Assembly. This signal is proportional to the frequency to which the spectrum analyzer is swept in the 
multiband mode ( - 1 mV/MHz at the output of USB. Op amp USA is an inverting amplifier with a gain of 
50. The CENTER FREQ line from the Frequency Control Assembly is proportional to the FREQUENCY 
GHz readout (4-1 mV/MHz). The YTF FREQ ANALOG and CENTER FREQ voltages are summed 
through R9S and R99 at the negative input of USA. When the two inputs are near the same absolute level, 
the output of U5A is a positive-going ramp. The output of op amp USB, an inverting unity gain amplifier, 
is a negative-going ramp when the output of USA is a positive-going ramp. As long as the output of USB is 
greater than that of USA, the output at the junction of CR36 abd CR37 will be a negative-going ramp from 
USB. When the output of USB is less than that of USA, the output at the junction of CR36 and CR37 wil 
be a positive-going ramp from USA. This generates a positive V-shaped pulse with its apex at OV. R104 and 
RIOS offset the “V” pulse so that its apex is at approximately -6V. CR38 allows this marker to be ORed 
with the Full Marker. The MARKER pulse generated goes to the Video Assembly, where it is added to the 
vertical signal to produce a “V” notch marker on the CRT trace at the frequency corresponding to that on 
the FREQUENCY GHz display. 



Full Marker O 



This circuit provides the marker in the full span modes of FULL BAND and PER DIV F. When not in a 
full span mode, the FULL line is not activated and -15V through R108 and CR40 is applied to the 
negative input of U6A, which offsets the ramp sufficiently to disable the FULL marker. When in a full 
span mode, the FULL line is activated ( + 15V), CR40 is reverse biased, and R108 causes no offset. Gp amp 
U6A is an inverting amplifier with a gain of 50. The BUFF TUNE signal from the Frequency Control 
Assembly is proportional to the FREQUENCY GHz readout and also to the center frequency in PER DIV 
mode (4-5 mV/MHz). The FULL FREQ ANALOG signal is proportional to the frequency to which the 
spectrum analyzer is swept in the full band modes ( — 5 mV/MHz). The BUFF TUNE and FULL FREQ 
ANALOG voltages are summed through R106 and R107 at the negative input of U6A. When the two 
inputs are near the same absolute level, the output of U6A will be a positive-going ramp. The output of op 
amp U6B, an inverting unity gain amplifer, is a negative-going ramp when the output of U6A is a positive- 
going ramp. As long as the output of U6B is greater than the output of U6A, the signal at the junction of 
CR41 and CR42 will be a negative-going ramp from the output of U6B. When the output of U6B is less 
than that of U6A, the output at the junction of CR41 and CR42 will be a negative-going ramp from the 
output of U6B. When the output of U6B is less than that of U6A, the output at the junction of CR41 and 
CR42 will be a positive-going ramp taken from U6A. This generates a positive V-shaped pulse with its ^pex 
at OV. R112 and R113 offset this ‘W pulse so that its apex is at approximately -6V. CR43 allows this 
marker to be ORed with the Multiband Marker. The MARKER pulse generated gpes to the Video 
Assembly, where it is added to the vertical signal to produce a ‘V’ notch marker on the CRT trace at the 
frequency corresponding to that on the FREQUENCY GHz display. 
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NOTES 

1. REFERENCE DESiGNATORS WITHIN 
THIS ASSEMBLY ARE ABBREVIATED. 
FOR COMPLETE DESIGNATOR, PREFIX 
WITH ASSEMBLY REFERENCE DESIG- 
NATOR. 

2. UNLESS OTHERWISE INDICATED: 
RESISTANCE IN OHMS ( 12 ) 
CAPACITANCE IN MICROFARADS 
INDUCTANCE IN MICROHENRIES (^H) 

3. TEST POINT WAVEFORMS ASSUME FOL- 
LOWING SETTINGS: 

GREEN (NORMAL) SETTINGS 
FREQUENCY SPAN/DIV: 100 MHz 
FREQUENCY BAND: 1.7-4.1 GHz 
FREQUENCY: 3.800 GHz 
FREQUENCY SPAN MODE : AS INDICATED 

4. TEST POINT SIGNAL VOLTAGES ARE 
REFERENCED TO SIGNAL GROUND V 1 
ON THIS ASSEMBLY. CONNECT THE 
LOW INPUT OF A DVM TO TPS FOR 
MOST ACCURATE DC MEASUREMENTS. 
SET ANALYZER TOMAN SWEEP SOURCE 
TO MEASURE DC VOLTAGES AT TP3, 
TP4, AND TP6. 

5. TUNING SENSITIVITIES (^^YaviHz) ARE 

N 

FOR THE YTO (1ST LO) NTH HARMONIC. 
THE TUNING SENSITIVITIES FOR THE 
YTO FUNDAMENTAL ALWAYS HAVE 
N=1. SEE NOTE 6 FOR HARMONIC 
NUMBER (N) VERSUS FREQUENCY 
BAND. 

6. FREQUENCY BANDS 
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7. THERE ARE GUARD RING TRACES ON 
THE PC BOARDWHICH ARE NOT SHOWN 
ON THS schematic, these TRACES 
GUARD SENSITIVE CIRCUIT POINTS 
FROM LEAKAGE CURRENTS. 

8. TOP VIEW Q9, 11, 13, 15, 34, 36, 38. 
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Figure 8-56. A18 Full Multiband Assembly, Schematic Diagram 

8 - 169 / 8-170 






















iiiiiiiitiitiiffthiliWMfnfiViliWMin 

BHuKBB&BHi 





































Model 8569A 1 Service 

A19 YIG DRIVER ASSEMBLY, CIR^:UIT DESCRIPTION 

A19 YIG Driver Assembly contains circuits that tune the YIG-Tuned Oscillator (YTO) over the frequency 
range from 2.00 GHz to 4.46 GHz. Tuning is accomplished by controlling the current (which is propor- 
tional to frequency) in the YTO Main Coil. Also in this assembly are the circuits that tune the YIG-Tuned 
Filter (YTF) preselector over the frequency range from 1.7 GHz to 22 GHz. Tuning is accomplshed by 
controlling the current (which is proportional to frequency) in the YTF coil. El through E 14 are insulated 
terminals that are used to reduce leakage currents to sensitive signal paths. 

~ 20V Reference Supply O 

Op amp U1 is connected as a non-inverting amplifier with a gain of 2. A reference voltage (- lOV REF) 
from the Frequency Control Assembly is applied to the non-inverting ( + ) input of Ul, providing a 
-- 20.0V reference voltage at the output. 

YTO Main Coil Predriver O 

The main input to this stage is the YTO FREQ ANALOG signal which comes from the Frequency Control 
Assembly. This is a precise voltage equal to —5 mV per MHz for fundamental (N == 1) mixing mode. For 
harmonic mixing bands, this voltage is divided by the harmonic number N (see schematic Notes 5 and 6). 
For narrow frequency spans (1 kHz/DIV to 2 MHz/DIV) and for ZERO SPAN mode, the voltage from 
the TUNING control determines the YTO FREQ ANALOG voltage. For wide frequency spans (5 
MHz/DIV to 500 MHz/DIV), the attenuated sweep ramp is summed with the voltage from the TUNING 
control in the Frequency Control Assembly to produce the YTO FREQ ANALOG voltage. For the full 
band modes (FULL BAND and PER DIV F) and for the multiband mode (1.7-22 GHz SPAN), the FULL 
BAND FR^iQ ANALOG or the MULTIBAND FREQ ANALOG voltage is generated in the Full 
Multiband Assembly and switched to the YTO FREQ ANALOG line in the Frequency Control Assembly. 
The YTO FREQ ANALOG signal goes through R8, R9, and RIO to the negative input of op amp U3. This 
stage is an inverting amplifier with a gain of 0.5 for the YTO FREQ ANALOG voltage, with the YTO 
GAIN adjustment R8 at its nominal postion. 

A reference voltage (-20V REF) from Ul is applied through the voltage divider R4 and Rll to put 
-10.25V at the positive input of U3. The -20V REF also goes through R5, R6, and R7 to the negative 
input of U3, where it cancels out most of the offset that was introduced at the positive input. YTO OFF- 
SET adjustment R5 is adjusted to tune the YTO to 2.05 GHz when - 10.25V is applied to the YTO FREQ 
ANALOG input. The negative input of U3 is at a virtual potential equal to the voltage at the positive input 
of U3 (i.e., —10.25V) because of the operation of the op amp. Thus with the YTO FREQ ANALOG 
voltage at - 10.25V, the YTO GAIN adjustment R8 has no effect because there is no current through it. 
This makes the YTO GAIN adjustment non-interacting with the YTO OFFSET adjustment when the latter 
is first adjusted with the YTO FREQ ANALOG voltage at - 10.25V. The YTO GAIN adjustment is then 
adjusted to tune the YTO to 4.4 GHz when -22V is at the YTO FREQ ANALOG input. Cl is placed 
across the input of U3 to reduce its susceptibility to external RF interference. 

YTF Coil Predriver O 

The main input to this stage is the YTF FREQ ANALOG signal that comes from the Frequency Control 
Assembly. This is a precise voltage equal to 4- 1 mV per MHz. This voltage varies from 4- 1 .7V to -I- 22V as 
the YTF is tuned from 1 .7 to 22 GHz. The YTF FREQ ANALOG signal goes through R17, R18, and R19, 
and also through R20 and C2 (a speed-up circuit to compensate for some of the magnetic delay in the YTF 
coil) to the negative input of op amp U4. This stage is an inverting amplifier with a gain of 0.9 for the YTF 

FREQ ANALOG voltage when the YTF GAIN adjustment R17 is at its nominal position. 

•.1 , ' -1 

The 4- lOV reference voltage ( + lOV REF) from the Frequency Control Assembly is applied through the 
voltage divider R13 and R25 to put + 2.00V at the positive input of U4. The -I- lOV REF also goes through 
R14, R15, and R16 to the hegsitwe input of U4, where it cancels out most of the offset that was introduced 
at the positive input. The yitt 6^ adjustment R14 is adjusted to tune the YTF to 2.00 GHz when 
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+ 2.00 GHz when +koOV is at the YTF FREQ ANALOG input. The negative input of U4 is at a virtual 
potential equal to the vbltage at the positive input of U4 (i.e., + 2.00V), because of the operation of the op 
amp. Thus with the YTF FREQ ANALOG voltage a. + 2.00V, the YTF GAIN adjustment R17 has no 
effect because there is no current through it. This makes the YTF GAIN adjustment non-interacting with 
the YTF OFFSET adjustment when the latter is first adjusted with the YTF FREQ ANALOG voltage at 
+ 2.00V. The YTF GAIN adjustment is then adjusted to tune the YTF to 10 GHz when + lO.OOV is at the 
YTF FREQ ANALOG input. The YTF GAIN and OFFSET adjustments are made with the 
PRESELECTOR PEAK control at mid-position. This control allows the tracking of the YTF to the YTO 
to be adjus^^d at the front panel for the best performance at the particular signal frequencies of interest. It 
adjusts the offset of the YTF over a range of approximately ± 40 MHz. 

The YTF Track switch SI is switched to the TEST position for adjusting the YTF OFFSET and YTF GAIN 
adjustments. With the spectrum analyzer in ZERO SPAN and AUTO STABILIZER OFF, a signal is 
applied to the analyzer input. When the analyzer is tuned to that frequency, the YTF passband at that 
particular frequency will be swept and displayed on the CRT. I’his display has a calibration of about 20 
MHz/DIV (the actual passband of the YTF is the reverse of that seen on the CRT). In the TEST position of 
SI, a sweep ramp of — 5V to +5V is applied through R21, SI, and R24 to the negative input of U4, 
sweeping the YTF. In the NORM position of SI , R22 is connected from R24 to ground, thus presenting the 
same resistance to the negative input of U4 in NORM as in TEST. This is done so there will be no offset 
difference between the two settings. The YTF MOD input through C3 enables the YTF offset to be 
modulated for the test purpose of adjusting and checking tracking and amplitude flatness. 

YTO Main Coil Driver 0 

The signal from the output of the YTO Main Coil Predriver is applied to op amp U2 of the YTO Main Coil 
Driver circuit. This driver is basically an accurate constant current source putting a current through the 
Main Coil of the YTO that is proportional to the input voltage to this stage. Q1 , Q2, and Q3 are connected 
in a three-transistor Darlington configuration to provide the necessary current capability and current 
source accuracy. 

The current through the sense resistor R34, which differs from the current in the Main Coil by only a small 
amount, produces a voltage across R34 which is sensed differentially. At the transistor side of R34 the 
signal is applied as negative feedback through R30 to the negative input of U2. A slight amount of positive 
feedback from the ground side of R34 is applied through R29 to the positive input of U2. This stage has a 
voltage-to-current conversion of 104 mV/mA. CRl and VR3 clamp the YTO COIL + voltage during 
retrace at approximately - 125V ( - 83 V across the YTO Main Coil) to provide flyback voltage limiting for 
Q1 , Q2, and Q3. C4 is placed across the input of U4 to reduce its susceptibility to external RF interference. 

For narrow frequency spans (1 kHz/DIV to 2 MHz/DlV) and for ZERO SPAN mode, the NARROW line 
is activated ( + 14V), turning on relay Kl, which shunts R36 to put C5, C6, and C7 (along with the series 
resistor R35) across the YTO Main Coil. This filter reduces the noise applied to the Main Coil when it is not 
being swept. R36 allows C5, C6, and C7 to be charged when the relay is open so that there will not be a 
large jump in frequency when it is closed. CR8 provides flyback voltage clamping of the relay coil. 

YTF Coil Driver O 

The signal from the output of the YTF Coil Predriver is applied to op amp U5 of the YTF Coil Driver. This 
driver is basically an accurate constant source putting a current through the YTF Coil that is proportional 
to the input voltage to this stage. Q4, Q5, and Q6 are connected in a three-transistor Darlington con- 
figuration to provide the necessary current capability and current source accuracy. 

The current through the sense resistor R59, which differs from the current in the coil by only a small 
amount, produces a voltage across R59 which is sensed differentially. At the transistor side of R39 the 
signal is applied as negative feedback through R55 to the negative input of U5. A slight amount of positive 
feedback from the ground side of R59 is applied through R54 to the positive input of U5. This stage has a 
'pltage-to-current conversion of 67.7 mV/mA. CR7 and VR4 clamf {pe YTF voltage during retrace at 
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approximately 125V ( — 83V across the YTF Coil), providing flyback voltage limiting for Q4, Q5, and 
Q6. 

The current versus frequency of the YTF becomes non-linear enough above about 10 GHz to require 
compensation. The Linearity Correction circuit provides piecewise linearity correction in five segments. 
Since the same circuit configuration is used for each segment, only the operation for the YTF LIN 18 
adjustment will be described. The YTF IJN 18 adjustment R45 is adjusted to track the YTF to the YTO at 
18 GHz. The breakpoint of this segment, where it begins to have an effect, is approximately at 16 GHz. 
R43 and R44 form a voltage divider with a voltage of -4.7V at their junction. When the YTF is tuned to 
16 GHz, the voltage at TP8 is — 5.3V . This is one diode drop (0.6V) lower than the voltage at the junction 
of R43 and R44, which (because of CR4) is just enough to start current through R45. R45 and R43 shunt 
the sense resistor R59, raising the gain of the stage for frequencies above approximately 16 GHz and 
compensating for the lower tuning sensitivity of the YTF at higher frequencies. For frequencies below 16 

GHz, CR4 is reverse biased, and the YTF LIN 18 circuit has no effect. 
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NOTES 

1 



REFERENCE DESIGNATORSWITHINTHIS 
ASSEMBLY ARE ABBREVIATED. FDR 
COMPLETE DESIGNATOR PREFIX WITH 
ASSEMBLY REFERENCE DESIGNATOR. 



2. UNLESS OTHERWISE INDICATED: 
RESISTANCE IN OHMS (12) 

CAPACITANCE IN MICROFARADS (juF) 
INDUCTANCE IN MICROHENRIES ijiH) 

3. TEST POINT WAVEFORMS ASSUME THE 
FOLLOWING SETTINGS: 

GREEN (NORMAL) SETTINGS 
FREQUENCY SPAN/DIV: 100 MHz 
FREQUENCY BAND: 1.7-4.1 GHz 
FREQUENCY: 3.000 GHz 

4. TEST POINT SIGNAL VOLTAGES ARE 
REFERENCED TO SIGNAL GROUND V 2 
ON THIS ASSEMBLY. CONNECT THE 
LOW INPUT OF A DVM TO TPl FOR MOST 
ACCURATE DC MEASUREMENTS. SET 
ANALYZER TO ZERO SPAN TO MEA- 
SURE DC VOLTAGES AT TP3, TP4, TP6, 
TP7,TP8,TP10ANDTP11. 

5. TUNING SENSITIVITIES (^^^V/mRz) ARE 

N 

FOR, THE YTO (1ST LO) NTH HARMONIC. 
THE SENSITIVITES FOR THE YTO FUN- 
DAMENTAL ALWAYS HAVE N=l. SEE 
NOTE 6 FOR HARMONIC NUMBER (N) 
VERSUS FREQUENCY BAND. 

6. FREQUENCY BANDS 
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7. 



THERE ARE GUARD RING TRACES ON 
THE PC BOARD WHICH ARE NOT SHOWN 
ON THE SCHEMATIC. THESE TRACES 
GUARD SENSITIVE CIRCUIT POINTS 
FROM LEAKAGE CURRENTS. El THRU 
E14 ARE TERMINALS THAT ISOLATE 
SENSITIVE CIRCUIT POINTS FROM LEAK- 
AGE CURRENTS. 



R37*, R40*, 
AS OPEN. 



OR R43* MIGHT BE LOADED 



A19 

Figure 8-58. A19 YIG Driver Assembly, Schematic Diagram 
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A20 BIAS ASSEMBLY, CIRCUIT DESCRIPTION 

A20 Bias Assembly has two functions. It biases the Schottky mixer diode, the PIN diode switch, and the 
buffer MESFET (metal semiconductor field-effect transistor) in A30 First Mixer Assembly, and it controls 
the gain of A28 Variable Gain Assembly to compensate for variations in conversion efficiency as a func- 
tion of frequency. 



Sweep + Tune Inverter O 



The input to this circuit is YTO FREQ ANALOG from A17 Frequency Control Assembly. From this 
voltage, which goes from — lOV to -22.3V, the circuit develops a ramp voltage, OV to + 13V, that is then 
processed by the compensation amplifiers to control the Non-Linear Current Source. 



Band 1 Compensation O 

Refer to Band 4 Compensation Q . 



Band 2 Compensation 0 and Band 3 Compensation 0 

When Band 2 is selected, the B2 line goes to + 15V, turning on FET Q2. This enables U2B to set the base 

voltage, and hence the attenuating current, of Q7 in the Non-Linear Current Source. 

The output of the Band 2 Compensation circuit is the sum of three voltages: the output of U2B, the voltage 
set by B2A potentiometer R22, and the voltage at the input side of R19. At the low end of Band 2, however,’ 
the output is affected by R22 only, because the other two voltages are zero. As frequency increases, the 
other voltages come into play, pulling the output in opposite directions. If the gain of the inverting op amp 
is set to zero by B2B potentiometer R18, R19 pulls the output high to increase attenuation as a function of 
frequency. If R18 is adjusted fully clockwise, the attenuation decreases as a function of frequency. 

The Band 3 Compensation circuit is identical in operation to the Band 2 Compensation circuit. 



Band 4 Compensation 0 

The Band 1, Band 4, Band 5, and Band 6 Compensation circuits are similar to the Band 2 Compensation 
circuit except that additional stages allow more compensation to be added at different frequencies. The 
zener diodes VRl through VR6 determine at what frequency the added gain is available. The feedback ad- 
justments on the op amps determine the amount of added gain. 

Since these four circuits are almost identical, only the Band 4 Compensation circuit is described in detail. 
The voltage at the cathode of VR2 (OV to -H3V ramp) increases as the instrument sweeps through the 
band, and the diodes VR2 and VR3 are turned on in sequence. For the first 25 percent of the band, neither 
VR2 nor VR3 conducts, so the voltage at the output (and therefore the gain) is determined only by B4A 
potentiometer R40. Beyond the 25-percent point of the band, VR2 conducts, allowing U3B to affect the 
output voltage. The amount of its effect is determined by B4B potentiometer R36. Beyond the 60-percent 
point, VR3 also conducts, allowing U3A to affect the output voltage. The amount of its effect is deter- 
mined by B4C potentiometer R3 5. 



Band 5 Compensation 0 and Band 6 Compensation 0 

The Band 5 and Band 6 Compensation circuits are identical in operation to the Band 4 Compensation 
circuit. 
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Non-Unear Current Source O 

This circuit sinks varying amounts of current from the PIN attenuator diodes in A28 Variable Gain Assem- 
bly. Emitter follower Q8 helps to temperature compensate Q7. The higher the base voltage of Q8, the more 
current is sunk through the attenuating diodes, causing the gain of A28 Variable Gam Assembly to 

decrease. 

Mixer Diode Bias O 

The bias of the mixer diode in A30 First Mixer Assembly depends on the desired harmonic mixing number. 
For B3, conventional resistive biasing is used. In Band 3 (B3 line goes to + 15V) the output of U8B goes 
low. Optimum flatness is realized by adjusting V3 potentiomenter R77. 

For the other harmonics (Bl, B2, B4, B5. and B6), the mixer diode is driven by a virtual negative resistan- 
ce This helps to keep the conduction angle constant as a function of local oscillator (LO) power into the 
mixer diode. For example, in Band 4 (B4 line goes to + 15V), Q9 is turned on and the output voltage is par- 
tially determined by V4 adjustment R85. The current through R90 (Which is also the current through the 
mixing diode) is sensed by U8A, and the output changes to maintain the same conduction angle for the 
diode. If the output of U8A is monitored with an oscilloscope at TP5 during full band operation, the 
waveform should be irregular with at least a 0.5V peak-to-peak ripple, indicating that U8A is correcting 

for fluctuations in LO output power as a function of frequency. 

/ ' 

PIN Diode Driver O 

A30 First Mixer Assembly is optimized for the high end of the operating frequency range. To niaintain 
good performance at the low end (Band 1), a tank circuit in the First Mixer Assembly is switched into the 
mixer circuity by a PIN diode when the Bl line goes to -I- 15V. QI3 sinks current from the PIN dit^e to 
turn it on. The amount of current sunk by Q13 can be adjusted by PIN CURRENT adjustnient 
When the Bl line goes low (open), Q13 is turned off and + 20V reverse bias through resistive dividers R1 14 

and R1 16 turns off the PIN diode. 

Power Supplies O 

The power supplies include filters for the + 15V and - 15V supplies and a regulator to generate the +5V 

DRAIN BIAS for the buffer MESFET in A30 First Mixer Assembly. 
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NOTES: 
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YTO KREQ ANALOG 
-lOV TO -22.3V 
RAMP IN FULL BAND 



1. REFERIENCE pESIGNATORS WITHIN 
THIS ASSEMBLY ARE ABBREVIATED. 
FOR COMPLETE REFERENCE DESIG- 
NATOR. PREFIX WITH ASSEMBLY RE- 
FERENCE DESIGNATOR. 

2. UNLESS OTHERWISE INDICATED 
RESISTANCE IN OHMS (12) 
CAPACITANCE IN MICROFARADS (juF) 
INDUCTANCE IN MICRHENRIES (juH) 

* ASTERISK DENOTES FACTORY SEL- 
ECTED COMPONENT NOMINAL VALUE 
SHOWN. 




NOTE: FOR 1.7-22 GHz SPAN B2. B3. B4;B5 & B6 ARE 
GENERATED ON THE A18 FULL MULTIBAND ASSY. 
THERE, ARE PULLDOWN RESISTORS TO -5V ON ALL 
THESE LINES ON THE A17 FREQUENCY CONTROL 
ASSEMBLY. 



SERIAL PREFIX: 2045A DATE: MARCH 1981 



Figure 8-60. A20 Bias Assembly, Schematic Diagram 
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A 21 VIDEO 100 Hz ASSEMBLY, CIRCUIT DESCRIPTION 

NOTE 

A21 Video Assembly (Option 002), HP Part Number 08565-60024, does not 
include the 100- and 600-Hz bandwidths. 



A21 Video 100 Hz Assembly filters the detected signal from A22 Log Amplifier Assembly as selected by 
the VIDEO FILTER and RESOLUTION BW switches. It scales the amplitude according to the AM- 
PLITUDE SCALE .selected at the front panel. It also controls A27 Bandwidth Filter No. I Assembly, A23 
Bandwidth Filtei No. 2 Assembly, and A26,3 MHz Filter Assembly to determine selection of 

RESOLUTION BW, and it varies the AUTO sweep time according to VIDEO FILTER and 
RESOLUTION BW settings. 



A21 Video 100 Hz Assembly contains the Video Filter Resistor Select, the RESOLUTION BW control 
circuitry (consisting of the Crystal-LC BW Select, the Crystal Bandwidth dnd Video Filter Capacitor 
Select, and the LC Bandwidth and Video Filter Capacitor Select), and the Amplitude Scale circuitry 
(consisting of the First Video Amplifier, the Scale Attenuator, and the Second Video Amplifier). 

Video filtering is accomplish ,^d by the use ol an RC filter. 'I’he amount of filtering is proportional to the 
resolution bandwidth; therefore, whenever the VIDEO FILTER switch or the RESOLUTION BW switch 
position is changed, it is necessary to change the degree of filtering. The VIDEO FILTER switch varies the 
resistive portion of the RC filter by switching in different resistors in the Video Filter Resistor Select cir- 
cuit. The RESOLUTION BW switch selects the capacitive portion of the RC filter by switching in different 
capacitors in the Crystal Bandwidth and Video Filter Capacitor Select circuit and the LC Bandwidth and 
Video Filter Capacitor Select circuit. 



When the SWEEP TIME/DIV switch is set to AUTO, the sweep time is controlled to provide the fastest 
possible sweep time while still maintaining amplitude calibration. Therefore, when either the VIDEO 
FILTER or RESOLUTIOiy BW setting is changed, the sweep time is changc^d by varying the current 
supplied by the Auto Sweep Time Video Filter line or the Auto Sweep Time Bandv/idth-Frequency Span. 



The Crystal-LC Bandwidth Select circuit decodes information froin the RESOLUTiON BW switch and 
controls the BW5 line to determine whether crystal or LC filters arc used in A27 and A23. LC filtering is 
used for the four widest bandwidths (100 kHz to 3 MHz) and crystal filtering, for the 30-kHz through 1- 
MHz bandwidths. The 100-Hz, 300-Hz, and 1-kHz bandwidths are filtered in A26 3 MHz Filter Assembly. 

(In Option 002, the 1-kHz bandwidth is filtered in A27 and A23; and there is no 100 Hz or 300 Hz band- 
width filtering.) 



When LG filtering is used, the LC Bandwidth and Video Filter Capacitor Select circuit controls (through 

O thc PlN diodes in All and A23. When crystal filtering is used, the Crystal 

Bandwidth and Video Filter Capacitor Select circuit performs this function through the BW6 line. 

Changes in the AMPLITUDE SCALE are accomplished by first amplifying the video signal and then 
attenuating it various amounts. The accuracy of absolute measurements is maximized by minimizing errors 
introduced in the peak signal voltage. This is accomplished by the First Video Amplifier (see Figure 8-61) 
which first offsets the OV to -f 0.8V video signal to -0.8 V to OV and the;i amplifies it by a gain of 9. This 
amplified signal is then attenuated in the Scale Attenuator, which is controlled by the AMPLITUDE 
SCALE setting on the front panel. The Second Video Amplifier offsets the signal again and amplifies it by 
1.11 sp^t f 0.8V represents a full-screen deflection. The signal is then sent to A5 X-Y Am- 
plifier Assembly to pe displayed on the CRT, to A9 Data Converter Assembly for digital processing bci^fore 
display on the CRT, to A16 Sweep Generator Assembly to trigger the sweep in the VIDEO mode and to 

the rear panel for the VERTICAL OUTPUT. ’ 
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Figure 8-61. Amplitude Scale Control Circuits 



Video Filter Resistor Select O 

With the VIDEO FILTER switch in OFF, -f 15V is routed through the switch to the bases of Q4 and Q6. 
The^e transistors turn on, turning on Q1 and grounding the AST VF (Auto Sweep Time Video Filter) line 
to A16 Sweep Generator Assembly. The only series resistance the signal sees is the output of A22 Log 
Amplifier Assembly (approximately 14712). In ti»e .3 position, Q!4 and Q16 are turned on, turning on Q12 
to route the VIDEO signal through R1 1 and to place R16 in parallel with R40 on the AST VF line. The .1, 
.03, .01, and .003 positions operate in the same way except that in the .003 position, only R40 is connected 

to the AST VF line. 

The .003 position can also be activated by 4- 15V routed through the FREQUENCY SPAN MODE switch 
when it is in the FULL BAND or the 1.7-22 GHz SPAN mode. In the NOISE AVG positions, Q39 is 
turned on, turning on Q37 to route the signal through R35. The video bandwidth is further reduced by 
turning on Q26 and Q21, shunting the signal with C8. The AST BW-FS (Auto Sweep Time Bandwidth- 
Frequency Span) line to A16 Sweep Geneiator Assembly, used to adjust the AUTO sweep time, is shunted 
to ground through R81 . 

t. 

Crystal-LC Bandwidth Select O 

' Either LC or crystal filtering is selected by routing 4- 15V through five dc control lines (BWO through BW4) 
from the front panel RESOLUTION BW switch. Each of the lines BWl through BW4 selects one of the 
crystal and one of the LC bandwidths. The BWO line determines whether crystal or LC bandwidth filtering 
is selected. In the LC mode, a + 15V is applied to the base of Q9, which turns on Q15 and turns off Q13, 
causing BW5 to reach about 4- 14.8V. This enables only the LC bandwidths (in A27 and A23). When BWO 
is low, Q9 and Q15 are off and Q13 is on, causing BW5 to go to about -0.5V. This enables only the crystal 

bandwidths. 



Crystal Bandwidth and Video Filter Capacitor Select 9 
LC Bandwidth and Video Filter Capacitor Select 9 

The approximately f lOV of the AST BW-FS line is buffered by UlA and doubled by UlB (both in the LC 
Bandwidth and Video Filter Capacitor Select circuit). R31 provides a constant Current to the AST BW-FS 
line. ' ' ' ' , 
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When 3 kHz BW (BW2) is selected, two actions take place. The -i-15V is routed through the 
RESOLUTION BW switch to the base of Q7 and Q32. These two transistors turn on, turning on Q8 and 
Q36 and grounding one end of C2, C6, and R72. C2 (the effect of C6 is negligible) forms the capacitive 
portion of the RC low-pass Video Filter. The current through R72 is applied to A16 Sweep Generator 
Assembly for control of the AUTO sweep time. At the same time, BWO is open, allowing BW5 to go low 
and turn off the LC section of A27 and A23. This also keeps Q38 and Q40 off, enabling the crystal band- 
widths to be controlled individually. When Q7 and Q8 turn on, the PIN diode current in BW6 is set by the 
voltage source Q5 and R55. The 3 kHz BW ADJ R55 adjusts the 3 kHz resolution bandwidth to allow for 
PIN diode tolerances. When other crystal bandwidths are ^elected, other transistor pairs are turned on. 
This changes the PIN diode current in BW6, varies the AUTO sweep current in the AST BW-FS line, and 
selects the capacitors used in the video filter. 

In the 1-kHz (except for Option 002), 300-Hz, and 100-Hz bandwidths, -f- 15V is applied to the BW Mine 
through the front-panel RESOLUTION BW switch. This turns on Q56 and Q57, causing the BWIO line to 
go high, which enables the 1 kHz bandwidth. BWl also turns on Q3, Q7, and Q8, grounding one end of Cl 
and C2 to form the capacitive portion of the RC low-pass video filter and activating the 3 kHz bandwidth 
through BW6. 

In the 300 Hz bandwidth, -H5V is applied to BW9, turning on Q21 and shunting the signal with C8 and 
Cl 8. BW9 also turns on Q59 and switches R 126 in parallel with R130 to set the AUTO sweep time. 

In the 100 Hz bandwidth, -I- 15V is applied to BW8, turning on Q55 and shunting the signal with C19. BW8 
also turns on Q58, placing R 1 27 in parallel with R 1 30 to set the AUTO sweep time. 

When selecting the 300 kHz BW (BW2), -f 15V is applied to the BWO line from the RESOLUTION BW 
switch. This drives the crystal or LC line (BW5) to about -f 14.8V, which partially disables the crystal 
section and allows use of the LC bandwidths. Q40 turns on, back-biasing CRH and leaving the BW7 line 
free to control the LC bandwidths. Q38 also turns on, bringing BW6 low to turn the crystal bandwidths off 
and preventing Q3, Q7, QIO, and Q18 from being turned on. With Q3, Q7, QIO, and Q18 off. Cl, C2, C.3, 
and C4 cannot affect the video filter. BWO also turns Q31 on, which changes the ATTO sweep time by 
adding the weighting resistor R67 to the AST BW-FS line. The -f 15V from the RESOLUTION BW switch 
(BW2 line) turns on Q32 and Q36, grounding R71, R72, and C6. The voltage source Q35 and R71 sets the 
PIN diode current for the 300 kHz BW and allows adjustment for PIN diode tolerances. The current 
through R72 and R67 fixes the AUTO sweep time, and C6 changes the amount of video filtering. 

The selection of other LC bandwidths, with the RESOLUTION BW switch, turns on other transistor pairs. 
This changes the LC PIN diode current in BW7, varies the AUTO sweep current in AST BW-FS, gnd 
selects the capacitor used in the video filter. The negative voltage from Q33 ensures that none of the 
transistor pairs for the narrower bandwidths turns on, which keeps the large capacitors Cl , C2, C3, and C4 
from being connected to ground. C5, C6, C7 and stray capacitance in the 3 MHz BW become the video 
filter capacitors for the appropriate LC bandwidths. The resistors R71, R74, and R77 control the current 
for the proper LC bandwidth PIN diodes. In the 100 kHz resolution bandwidth (BWl), the sweep time is 
correct without switching in additional AUTO sweep control current, and the PIN diode current is preset in 
A27 and A23. The conduction of Q31 adds R67 to the AST BS-FS line to speed up the AUTO sweep time 
for the wider LC resolution bandwidths. 

First Video Amplifier O 

The detected and filtered video input (OV to -f-0.8V) is applied to the gate of Q43A. Q43 , 044, Q45, and 
Q46 make up a differential amplifier. The gate of Q43A is the non-inverting input and the gate of Q43B, 
the inverting input. The output at the emitter of Q46 is fed back to the gate of Q43B through a voltage 
divider consisting of R95 and the series-parallel combination of R91, R92, and R93. C16 and L3 change 
this voltage division at high frequencies to help increase the gain. The voltage gain of the amplifier is 9. The 
-f 1 5V is applied to the OFFSET adjustment R92 to offset the input voltage by -0.8V so that the peak of 
the output signal is OV. This minimizes any errors in the peak signal voltage that may be introduced by the 
Scale Attenumor. With an input voltage range of OV to +0.8V, the signal at the emitter of Q46 will be 
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-7.2V t,o OV. Q42 and Q41 are current sources to bias the differential arnplifier, and C17 is used to in- 
troduce negative feedback at high frequencies to prevent oscillation. I 

Scale Attenuator O 

In 10 dB/DIV or LIN, + 15V is routed through the front panel AMPLITUDE SCALE switch to the base 
of Q47, turning on Q47 and grounding one t^nd of R99. R99 and R96 form a resistor divider which at- 
tenuates the output of the First Video Amplifier by about 1/10. This -0.72V toOV signal is then applied to 
the input of the Second Video Amplifier . 

In 5 dB/DIV, Q49 turns on and grounds R102, which attenuates the video signal by about 1/5. In 2 
dB/DlV, R96 and R105 attenuate the signal by approximately 1/2, and in 1 dB/DIV the signal is not at- 
tenuated at all. 

Second Video Amplifier 0 

The Second Video Amplifier functions in the same way as the First Video Amplifier, with;Q50, Q51, Q52, 
and Q53 making up the differential amplifier. The gate of Q50A is the non-inverting input, and the gate of 
Q50B is the inverting input. The output of the Scale Attenuator is clipped at about - 1 .2V by CR34 and 
CR35 and then applied to the gate of Q50A. The output of the emitter of Q53 is fed back to the gate of 
Q50B through the voltage divider consisting of R 117 and the parallel combination of R1 14 and R1 15. The 
voltage gain of the amplifier is 1 .1 1 . R1 14 is used to offset the input voltage by 4-0.72V and to compensate 
for the negative offset in the First Video Amplifier. With an input voltage of -0.72V to OV, the signal at 
the emitter of Q53 (and at TPS) is OV to -I-0.8V. Q54 is a current source to bias the differential amplifier, 
and Cl 1 supplies negative feedback at high frequencies to prevent oscillation. R1 18, R121, R120, and R 119 
buffer the various outputs. 

The FULL BAND frequency marker is generated by a negative voltage applied to R122 and R94 from A18 
Full Multiband Assembly. This forward biases CR33, causing the vertical signal to A5 X-Y Amplifier 
, Assembly and to A9 Data Converter Assembly to dip slightly (about - 0.05V) at the tuned frequency. 
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Figure 8-62. A21 Video- 100 Hz Asserribly^Corriponeht Locations 
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MNEMONICS 

AST VF = AUTO SWEEP TIME VIDEO FILTER 
AST BW-FS = AUTO SWEEP TIME BANDWIDTH- 
FREQUENCY SPAN 
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Cl 0.33 
R72 40K 
R75 20K 
R78 13.3K 
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Figure 8-64, A21 Video 100 Hz. Assembly, Schematic Diagram 
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A22 LOq AMPLIFIER ASSEMBLY, CIRCUIT DESCRIPTION 

A22 Log Amplifier provides the ability to display signals in either a linear mode or 70 dB log mode. It also 
operates with the Step Gain Amplifier Assembly to provide the last 40 dB of step gain amplification of the 
21.4 MHz IF signal. 

The Log Amplifier Assembly has seven amplifier stages, with each stage capable of providing both linear 
and logarithmic amplification. Following the amplifier stages, the amplified IF signal is detected to 
produce the vertical signal for the display. An offset circuit, following the detector, is used in the log mode 
to offset the vertical output in steps equivalent to 40 dB of IF gain. 

Amplifier Stages (1st through 7th) OOOOOOIp 

The seven amplifier stages are similar in operation. They vary in their use as linear or log amplifiers, 
depending on the setting of the AMPLITUDE SCALE switch on the front panel. 

Log Mode of Operation 

The seven amplifier stages limit the gain in sequence to provide 70 dB of log amplification. Each stage 
consists of an emitter follower used as a voltage source to drive a common-base amplifier whose gain 
decreases with increasing signal level. 

Log Amplifier Gain. The operation of the second stage is described. In the log mode of operation, Q24 
(Gain Control Lines circuit) is on, forward biasing the log diodes CRIO and CRH, which are Schottky 
dioV:(es with a forward bias voltage of approximately 0.4V. The gain of the amplifier is set by the ratio of 
R52 to the total resistance R p between the emitters of Q13 and Q8. An example of gain computation is 
in Figure 8-65. RT is at a minimum (approximately 150 ohms) for small signals When the ac signal 
ciiflrent in the log diodes CRIO and CRl 1 is small compared to their dc bias current. As the ac signal level is 
increased, the ac signal current increases to the level of the dc bias current and Rj increases because of 
current limiting in the diodes. 

The initial gain of the stage (approximately 10 clB) is set by the dc bias current through the log diodes 
CRIO and CRl 1 . The bias current is controlled by the temperature variable - 8VT supply at the emitter of 
Q24. With Q24 off, the final gain of the stage (0 dB) is set by the circuit configuration (Rj becomes very 
large) and can be set further by the adjustment of R39 10 dB. 
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Linear Mode of Operation 

Linear Gain. In the linear mode, the limiting action of the log diodes is removed from each of the seven 
amplifier stages. Q24 is turned off, and the dc bias current through the log diodes CRIO and CRl 1 is zero. 
In the sixth and seventh stages, an alternate signal path is used to set the gain at about 5 dB per stage. The 
purpose of this fixed gain is to scale properly between the LOG and LIN modes. These stages are activated 
by the -8VT from the AMPLITUDE SCALE switch through R34 LIN, R93, and RlOl, and finally 
through the cathodes of CR25 and CR28. The combined gain of the two stages is adjusted with R34 LIN, 
which controls the dc bias current in the PIN diodes. 

Linear Step Gain. In stages 2, 3, 4, and 5, an alternate signal path is used to provide 10 dB of gain per 
stage. This gain is used as switched gain in the LIN mode. This 40 dB.of gain is switched as follows: With 
INPUT ATTEN at 0 dB and REF LEVEL dBm at -60, the -8VT is routed to the IF gain control line 
IFG4 to forward bias CR22 in the fifth stage. The gain of this stage is adjusted using R33 G4 as bias 
current control for CR22. Amplifier stage 4 is activated by control line IFG5, and its gain is adjusted with 
R30 G5. Amplifier stages 2 and 3 are both activated by control line 1FG6, providing a total of 20 dB of gain 
which can be set further Ly R27 G6. 

Gain Control Lines O 

The -f-15V (in LOG mode) or -8VT (in LIN mode) is routed through the front panel REFERENCE 
LEVEL switch to a combination of IFG4, 1FG5, and IFG6 corresponding to the REFERENCE LEVEL 
selected. In LOG mode, the IF gain lines are activated by -fl5V, which is routed to the Log Offset circuit 
through R24, R25, and R26. In LIN mode, the IF gain lines are activated by -8VT. Current flows through 
R27, R30, and R33 to stages 2, 3, 4, and 5. When LOG/LIN is at 4-1 5 V, Q24 is saturated and the collector 
goes to -8VT, which turns on the log diodes. When the LOG/LIN line is at -8VT, Q14 is turned off and 
current flows through R34 to stages 6 and 7. 

Log Mode Temperature Controlled Variable Gain Amplifier ^ 

LOG/LIN Relationship. In LIN mode, when approximately 700 mV rms (+ 10 dBm) is applied to the 
input of the log amplifier, the voltage at the output of stage 7 (TP5) is about 1 .5 Vrms. With the same input 
signal in LOG mode the output at TPS is about 2.0 Vrm> . To maintain equal relationship with maximum 
input signal (trace at the top of the display) the output in LOG mode must be attenuated. This attenuation 
is achieved through the use of variable gain amplifier Q7, whose gain is determined by the ratio of its 
collector load to its emitter load. 

Variable Gain Amplifier, in LIN mode, the LOG/LIN control line is at -8VT. This forward biases 
CR4 and causes the output of U2B (TPl) to go to approximately -f 15V. CR29 is reverse biased, and the 
gain of the variable gain amplifier is R104/R105 (100/316), or approximately 0.3. In LOG mode, the 
LOG/LIN control line is at -f 15V, which reverse biases GR4. The output of U2B is now approximately 
+ 0.45V. CR29 is forward biased and has an ac resistance of about 100 ohms, which is in parallel with the 
100-ohm RI04, so the collector load of Q7 is 50 ohms. The gain is 50/316, or 0.15. This gain depends upon 
the resistance of CR29, which is set by SLOPE adjustment R23. 

Detector O and Buffer Amplifier O 

The signal output of Q7 is applied to the base of Q6, which converts voltage variations into current 
variations. Q5 is the current driver for the detector. Q4i, a half-wave rectifier, is biased just below cutoff by 
CRl. When the input signal is positive, Q4 is in conduction but is cut off during the negative transition. 
The detector output is routed to a low-pass filter and a X2 buffer amplifier, Q21 and Q22, to provide the 
video output. 

8-192 




Model 8569A 



Service 



Log Offset Q 

The last 40 dB of log step gain is produced in this circuit. When this gain is used, there is already a full 50 
dB of gain in the Step Gain Amplifier Assembly, so the noise of the analyzer is amplified into the log range 
of the Log Amplifier Assembly. This makes further amplification unnecessary since any signal below the 
log range of the Log Amplifier Assembly would be buried in the noise. The output of the detector can then 
be offset in 100-mV steps corresponding to 10 dB of IF amplification. This offset is provided by Q23 
operating as a stepped current source into R115. With the AMPLITUDE SCALE switch in one of the 
LOG/DIV positions, + 15V is routed through the closed contacts of the REF LEVEL dBm switch to the IF 
gain control lines 1FG4, IFG5, and IFG6. With an IF gain control line connected to -H5V, a log-shift 
diode (CR31, CR32, or CR33) is forward biased, and this bias current, determined by R123, R124, or 
R125, flows into the emitter of current source Q23. IFG4 and IFG5 each provides 10 dB (100 mV) of log 
offset gain and IFG6 provides 20 dB (200 mV). The LOG GAIN adjustment R12I sets the operating point 
of Q23 for 100-mV steps. 

Temperature Compensation Power Supply O 

Temperature compensation is provided for the -8VT and -I- IV regulators. CR2 and CR3 operate as the 
temperature-sensing element. Temperature variations cause diode voltage changes that are amplified by 
ill A for the — 8VT supply and by U2B for the + IV supply. The — 8VT supply provides bias current for 
the Schottky diodes in the LOG mode. In the LIN mode, the — 8VT supply provides bias current for CR12, 
GR15, CR19, CR22, and CR28. The -H V supply provides bias current for CR29. 

+ 1 1 V Regulated Power Supply ® 

A precise 5.4V reference voltage VRl is provided for the -f 1 1 V Regulator. This reference voltage is ap- 
plied to the positive input of U 1 B. R5 and R6 set the gain of U 1 B to 2. 1 . The output at TP2 is 2. 1 X 5.4, or 
1 1 .3V. Q1 acts as an emitter follower and provides the current drive for the -f 1 1 V supply. 
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Figure 8-66, A2!2 Log Amplifier Assembly, Component Locations 
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NOTES: 




1. REFERENCE DESIGNATORS WITHIN 
THIS ASSEMBLY ARE ABBREVIATED. 
FOR COMPLETE DESIGNATOR, PRE- 
FIX WITH ASSEMBLY REFERENCE 
DESIGNATOR. 

2. UNLESS OTHERWISE INDICATED: 
RESISTANCE IN OHMS (1^) 
CAPACITANCE IN MICROFARADS (fiF) 
INDUCTANCE IN MICROHENRIES (juH) 

j 3. * ASTERISK DENOTES FACTORY SE- 

LECTED COMPONENT. NOMINAL 
VALUE SHOWN. 

4. SIGNAL LEVELS AND TEST POINT 
WAVEFORM ASSUME THE FOLLOW- 
ING SETTINGS; 

GREEN (NORMAL) SETTINGS 
FREQUENCY SPAN/DIV: 5 MHz 
RESOLUTION BW; 1 MHz 
FREQUENCY BAND: .01-1.8 GHz 
INPUT ATTEN: OdB 
REF LEVEL: -10 dBm 
100 MHz -10 dBm (CAL OUTPUT) 
SIGNAL INTO INPUT 
ANALYZER TUNED TO SIGNAL 



5. R21 TC AND R88 IVT FACTORY AD- 
JUSTABLE ONLY. 

6. MNEMONIC TABLE: 



MNEMONIC 


DESCRIPTION 


IFG4 


IF GAIN CONTROL 


IFG5 


LINES 


IFG6 


■ 


LOG/LIN 


SELECTS EITHER LOG 




OR LINEAR 
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A23/A27 BANDWIDTH FILTER ASSEMBLIES, CIRCUIT DESC:^IPTION 

A23 Bandwidth Filter No. 2 Assembly and A27 Bandwidth Filter No. I Assembly are identical boards; 
however, off-board connections are not identical. A27 is described. 



A27 Bandwidth Filter No. I Assembly operates at 21.4 MHz and is variable in bandwidth from 3 MHz to 3 
kHz (3 MHz to 1 kHz for Option 002). The front-panel RESOLUTION BW switch is used to select one of 
ten (eight for Option 002) available bandwidth settings (3 MHz, 1 MHz, 300 kHz, 100 kHz, 30 kHz, 10 
kHz, 3 kHz, and 1 kHz, .3 kHz and .1 kHz). Th?? two most narrow bandwidth^ are not included in Option 
002 . 



The narrower bandwidths (3 kHz through 30 kHz) are obtained from four synchronously tuned crystal 
filters; the four wider bandwidths (100 kHz through 3 MHz), from four synchronously tuned LC tank cir- 
cuits. The 100 Hz, 300 Hz, and \ kHz bandwidths are obtained by five synchronously tuned Crystal filters 
centered at 3 MHz. Assemblies A23 and All are switched to the 3 kHz BW when 1 kHz, .3 kHz, or . 1 kHz 
RESOLUTION BW is selected. The actual bandwidth filtering for these thrp settings is done on A26 3 
MHz Filter Assembly. In Option 002 instruments, all bandwidth filtering is done in A23 and A27. The fbur 
stages of bandwidth fillers are on two identical printedrcircuit boards, Bandwidth Filter No. 1 Assembly 
(A27) and Bandwidth Filter No^ Assenibly (A23). (TvVo LC tank circuits and two crystal filters are on 
each board.) The four crystals in the two bandwidth assemblies (A23Y 1, ^23Y2, A27Y1, A27Y2) and the 
crystal in A26 3 MHz Filter Assembly are a factory-selected matched set. If replacement of a bandwidth 
filter assembly is necessary, the new board is shipped with two crystals installed and the other three crystals 
(which must be used to replace the existing two crystals in the good bandwidth filter assembly and the one 
crystal in A26) are packaged separately. The separate package of three crystals (or two for Option 002) is 
included with the new bandwidth filter board, In addition to the filter stages; each Bandwidth Filter 
Assembly provides 10 dB of gain in both LC and (frystal filter operation. (There is some gain in the unity 
gain buffer amplifiers.) V/' 

10 dB Input Buffer ; ^ 

The 10 dB Input Buffer Amplifier functions as a noh-inVtVtirig^^p \ Y ^ 
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In the crystal mode (bandwidths = < 30 kHz), the amplifier includes Q3, The biasing of the amplifier is in- 
dependent of its 4c (21 .4 MHz) operation but is very critical for its proper functioning. If a malfunction oc- 
curs, the dc bias should be checked first. 
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The current through Q1 is determined by the difference between two current sources, one involving Q3 and 
the other involving Q2. The most convenient way to find the current from each source is to measure the 
voltage across each emitter resistor. (A 1 kQ resistor should be used in series with the voltmeter probe tip to 
prevent the circuit from oscillating and giving an erroneous reading.) For Q3 and Q6, the current through 
R58 and R60 must be included. If results are inconsistent, the emitter resistor should be checked also. 
Check to see that the BW5 line is at the voltage specified (%% ±0.3V) in the table on the schematic. 

In the LC mode (the four wider bandwidths), the BW5 line goes to 14.8V and turns off the current source 
Q3. The current supplied by Q3 in the crystal mode is now supplied through CRl and R13 from the BW5 
line. In the LC mode, the current through Q1 can be found by subtracting the current through R13 from 
the current through R8. 

Unity Gain Buffer Amplifier O 

The Unity Gain Buffer Amplifier is the same as the 10 dB Input Buffer Amplifier except that it has a FET 
input (Q5) and is connected for unity gain. The input is selected by the BW5 line from CR9in the LC mode 
or from CR8 in the crystal mode. 

In the crystal mode, the current through Q5 is determined by the difference between the current sourced by 
Q6 arid that sunk by Q7, or about 4 mA. A significant deviation from this current should be reflected by 
the gate-to-gate source voltage of Q5. The source should be at least 0.2V more positive than the gate, but 
not more than 1 .5V mor^ positive. If the difference is less than 0.2V, the FET current is too high; if the dif- 
ference is greatef than 1 .5V, the FET current is too low. In either case the FET could also be defective. To 
determine precisely the current through Q5, the difference between the current through R38 and that 
through R60 should be subtracted from the current through R30. If the results are inconsistent, check the 
above-mentioned resistors. 



The LC mode of operation, current is supplied through R37 and CR19 from the BW5 line instead of 
through Q6. The difference between the current through R37 and that through R30 yields the FET current. 
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Output Buffer Assembly O 

The output Buffer Amplifier is a complementary pair of transistors in which Q9 acts as a source follower 
boosted by QIO. The ciirrent through FET Q9 is set by R53: 



1 = ^be (QIO) 3 

' . 



‘FET 



I96n 
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The total current through Q9ahd QIO is set by R54. The input is selected by the BW5 line from either CR16 
in the LC mode or CR 1 5 in the crystal mode. 

Crystal Filtering Circuits OO 

The bandwidths 1 kHz (Option 002 only), 3 kHz, 10 kHz, and 30 kHz are obtained by crystal filtering. The 
crystals are used in series resonant mode and can be modeled as a series resonant circuit with a parallel 
capacitance: 




The parallel capacitance (C^) and series resistance (R^,) are not desired and are compensated for in the cir- 
cuit, resulting in this simplified schematic of a single pole of crystal filtering: 




The PIN diode CR4 functions as a variable resistor at 21 .4 MHz. As the resistance is lowered by increasing 
the current in the BW6 line, the bandshape becomes narrower. The bandwidth of one pole widens to ap- 
proximately 70 kHz when the PIN is turned off completely at the 30 kHz BW setting. (For a four-pole 
filter, the bandwidth of each pole is about 2.3 times the bandwidth of all four poles taken together. The 
bandwidth of two poles is about 1 .5 times the bandwidth of all four poles taken together). 
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A simplified schematic of a crystal pole, including compensation for R 5 and in the crystal and input 

capacitance of the buffer amplifier, is shown in Figure 8 - 68 . , 




Figure 8-68. Crystal Pole, Simplified Schematic 

The SYM adjustment Cl 5 compensates for by producing a current ( - Ij) that is equal to the current (Ij) 
through C of the Crystal but of opposite phase. These i:urrents cancel and nullify the effect of ^o* 
positive feedback from the collector of Q3 generates a negative output resistance that cancels of 
crystal. This is approximated by resistor R 6 in the 10 dB Input Buffer Amplifier and potentiometer R31 in 
the Unity Gain Buffer Amplifier. 

The input capacitance of the buffer amplifier, printed circuit board capacitance, PIN capacitance, and the 
centering (CTR) capacitor C25 are in parallel resonance with L7. These components have negligible etfect 
on the band shape and as long as C25 has sufficient range to ‘dip’ the bandshape, they can be ignored in 
analyzing the remainder of the circuit. 

The PIN diode CR4 controls bandwidths from 3 kHz (1 kHz in Option 002) to 10 kHz. For the 30 kHz 
bandwidth, CR4 is back biased, and R23 sets that bandwidth. If the 30 kHz bandwidth is much too nar- 
row, even with CR4 back biased, the circuit may be loaded by a bad buffer amplifier (Q5, Q7) or inverting 
amplifier (Q4). If the bandwidth is only slightly narrow, it may be widened by padding R23. If the nar- 
rowest bandwidths (1 kHz or 3 kHz) have too little gain, and it cannot be increased enough by R31, either 
the crystals have too high a series resistance (defective crystal); or the output resistance is not negative 
enough (defective buffer amplifier or Q3). 

Almost any defect in the filter boards (A23 and A27) will result in a faulty dc bias condition in one of the 
three buffer amplifiers on each board. The dc bias of each stage is now less straightforward than ac (21.4 
MHz) operation and should be checked carefully. 

LC Filtering Circuits 0 O 

The two LC filtering circuits are used for the wider bandwidths (100 kHz through 3 MHz). They are similar 
in function; the First LC Pole circuit is decribed. A schematic of the simplified equivalent circuit is shown 

below: 




/ 
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The LC filter utilizes a metallized inductor L6 in parallel with four capacitors: C23 (LC CTR) for center- 
ing, C21 for temperature compensation, and the series combination of C16* and C20*. The parallel circuit 
is driven through PIN diode CR3, which functions as a variable resistor. The BW7 line sets the curfent 
through CR3. Higher resistance results in narrower bandwidth. A simplified schematic of the First LC 
Pole circuit is shown in Figure 8-69. ' 




Figure 8-69. First LC Pole, Simplified Schematic 

C13 and L5 tune out the capacitance of CR3. R19* sets the 100 kHz bandwidth when CR3 is back biased 
(i.e., highest resistance). CR5 is controlled by the LC FEEDBACK potentiometer R26 and compensates for 
losses in the parallel resonant circcuit. (In the Second LC Pole circuit, fixed resistor R56* replaces CR5.) 

Low gain in one of the poles in the 100 kHz bandwidth is caused by: 

1. The pole being centered at some frequency other than 21.4 MHz (a defective metallized inductot is 
most common). 

I ' ^ 

I 

I 

2. The Q of the pole being too low (not a common failure). 

3. Insufficient feedback from the buffer amplifier. 

4. Defective buffer amplifier that is loading the circuit. 

If the 100 kHz bandwidth amplitude is all right, but that of the 300 kHz bandwidth is too low, either C73 
or C74 might not be properly adjusted. If the 300 kHz amplitude is too high, the four LC poles have not 
been tuned closely enough to the same frequency. In either case, refer to Section V, Adjustments. 
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Figure 8-70. A2 3 Bandwidth Filter No. 2 Assembly and 
A27 Bandwidth Filter No. 1 Assembly, Component Locations 
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A23 BANDWIDTH FILTER NO. 2 ASSEMBLY AND A27 BANDWIDTH FILTER NO. 1 ASSEMBLY 
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NOTES: I I 

1. REFERENCE DESIGNATORS WITHIN 
THIS ASSEMBLY ARE ABBREVIATED. 
PREFIX ABBREVIATION WITH ASSEM- 
BLY NUMBER FOR COMPLETE REFER- 
ENCE DESIGNATOR. 

2. UNLESS OTHERWISE INDICATED: 
RESISTANCE IN OHMS (12) 
CAPACITANCE IN MICROFARADS (juF) 
INDUCTANCE IN MICROHENRIES (uH) 

3. ASTERISK (*) INDICATES FACTORY 
SELECTED COMPONENT. NOMINAL 
VALUE IS SHOWN. 

4. TEMPERATURE COMPENSATING CA- 
PACITOR. 

5. SOURCE VOLTAGE SHOULD BE .2V 
TO 1.5V GREATER THAN THE GATE 
VOLTAGE 

6. VOLTAGES SHOULD BE MEASURED 
WITH 1 KQ, OR GREATER AT PROBE 
TIP TO PREVENT OSCILLATION AND 
ERRONEOUS READINGS. 

7. REFER TO A9 SWEEP GENERATOR/ 

BANDWIDTH CONTROL SCHEMATIC 
FOR DETAILS ON BANDWIDTH CON- 
TROL. ; 
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8. TP7 IS NOT ASSIGNED. 
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SERIAL PREFIX: 2045A DATE: MARCH 1981 



Figure 8-71. Bandwidth Filter No. 2 Assembly, andA27 Bandwidth Filter No. 1 Assembly, Schematic Diagram 
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A24STEP AMPMP<Eft/OS0l!tlL^^^ 

^ I * I ' ' ' ^ ^ ^ ■ J ' ' r' ' I ^ ' ' I ' ' ' ' ^ ‘ ^ ^ ^ * 1 ' I ' I ' ^ ^ ' 'I I * \ \ f 

A24iStep XsseijTiribiy contains Stages td pipvide 0 to 2;^ UlB'pf 

ampiificatiin of the^I (lin Option maxiniuhnilarnplsta 45 4t*)/rhere 

is additioniil afcpiifidaticin in A25 jj^p^Opwn /C^ dfi) afid in7'A2^^^ Variable Gain ;, 

Assembly 0 dB^ fbrl Jtpt^l a^^ ^1.4 Mte third IF signal Of 0 to 50 d^. A sinuplified 

scheiriatic of fhe aip/ij^lif^er stag^$ iis shpwn infFigure 8-72. The amplifier stages' are »oted by the 
panel REFEB:ENdE;LEVELi switch. Xf the output of Ibe final amplifier is a two-s/dctloh bandpass filt:«;r. I^n 
conjunction with thp frpht; panel Rj^FEjRENCE LEVEL' FINE coptro), A24 5top ,,G«]fi'n 
Ampliner/Oscillator Assembly also contains Ihe^cifcaitry fp the 0 to 12 dB fine control /fof the refpren/?e 
leveL A TESt/NORM switch is Wailiibfe;|irftEST position, |ests are made aU 



|«i(OTE 

The 18.4 MHi bscilliitor is not included in Option 002. 






An 18.4 MHz oscillator is provided in this assembly for use only in tbe 1 kHz, 300 Hz and 100 Hz bandWid- 
ths. This LO signal is used in A25 Up- Down Converter Assembly. 
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Figure 8-72. A24 Step Gain AmpUfierlOkillator Assembly, Simplified Schematic 
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p^12(iB'Contror O \ .i'/'V' 

The front-panel REFEREh/ICE tteVEL FlNfe control apprOximsttely 0,3 to 12.3 dB of attenua- 

tion at the base of QT By regulating the curtetit flow through the, Pl^ diode gR3, the amount of signOl at- 
tenuation is controlled. For eicahiple: if diode current is incrsased, m 9 re RF signal is shunted of bypassed 
to ground. C12 provides the RF ground and also isolates from ground the variable dc from the 
reference level FINE ' 

A minimum currenf flow through the PIN diode (maximum diode resistance) i.s established by the - 12dB 
adjustment R6 so that the diode is never completely cut Off. Adjustment of R6 sets the 0.3 dB point and is 

adjusted with the reference LEVEL FINE control fully clockwise (- 12 position). 

The mhximum current flow through the PIN diode is set by the 0 dB adjustment R5. R5 is adjusted to the 
' fi.3 dB attenuation point with the REFERENCE LEVEL FINE control fully counterclockwise (0 

position). i y 

Ti;ansistdrs Q8 and Q9 are identical current sources. The maximum current is set by R5 in the common 

bdse circuit. Diode CRl provides temperatnre compensation for the transistors. 

Qtjj, provides current for a bias voltage applied to the anode of the PIN diode CR3. The voltage source con- 
! sisfc^^ R17, and CR2. CR2 provides temperature compensation for the PIN diode. Inductor L5 
isolates the current source from the RF signal. 

Q9 provides current for a variable voltage source at the cathode of GR3. 1 he REFERENCE LEVEL FINE 
cdhtfdL in parallel with R9, is used td match the PIN diode resistance changes. The voltage at the PIN 
cathode is varied to control CR3 current flow. When the REFERENCE LEVEL FINE control is fully 
clockwise, the PIN diode is at a minimum conduction and rnaj^imum signal is applied to the base ot Q7. 
Conversely, when the control is fully counterclockwise, the PIN diode is forward biased at maximum con- 
duction, and minimum signal is applied to Q7. 

Buffer amplifier QIO operates as an emitter-follower and provides isolation between the 0- 12 dB Control 
circuit and A25 Up-Down Converter Assem^^ 



Step Gain Amplifiers (Standard Instrument) O 0 O 

The three step gaiiV amplifiers (IjO dB Amplifier, 3 dB Amplifier, and 15 dB Amplifier) can be considered as 
operational amplifiers. An equivalent circuit for the three stages is Shown in Figure 8-73. The voltage gain 
for each aruplifibr i.v Av = 1 + Rf/Rj. The feedback resistance Rf for the 10 dB Amplifier is R26, 562 
ohms; for the 15 dB Amplifier it is R38, 562 ohms; and for the 3 dB Amplifier it is R32, 215 ohms. The in- 
put resistance R; is a combination of a fixed series resistance (56.2 ohms) and the controlled resistance of 
the PIN diodes. The resistance of the PIN diodes is approximaitely 10 to 1000 ohms and increases as the 
forward bias current is decreased from 10 mA to 10 /lA. Rj is approxirhately 260 ohms lor the 10 dB 
Amplifier, 123 ohms for the JS'dB Amplifier, and 520 ohms % the 3 dB Amplifier. Selection of the correct 
combination of ^tep^^ain amplifiers is effected by the Iront-panel REFERENCE LEVEL, control. Rotating 
the switch grpdijjdS thfe emitier Circuit of the selected amplifier(s), allowing current to flow through the PIN 
diode(s). Tht ipcyssible swi allow the' gain, to vary from unity (all switches open) to 28 dB 

maximum gain air three emitter circuits gr^^^ 

A TEST/NbRM switch Si is included in the emitter paths of the 3 dB and 15 dB step gain amplifiers. In 
TEST, the switch disables 1 8 dB of gain and allows only 1 0 dB of gain to be switched in this assembly. 

• ’ / ■ ' V ' ' ■ ■ 
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The TEST/NORM switch in A25 Up-DoWn Converter Assembly disables 17 dB of gain in that assembly . 
With both switches in TEST; the total gain through A28 Variable Gain Assembly, A25 Up-Down Con- 
verter Assembly, and A24 Step(Gain Assembly is 15 dB, which is used for adjustments of A22 Log Am- 
plifier Assembly.^ v’’ y , ^ . 

■ 8-208' , ' ^ ,1" . 
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Thci three step gain aniplifiers (10 dB Amplifier, 20 dB Amplifier, and 15 dB Amplifier) can be considered 
as operational amplifiers. An equivalent circuit for the three stages is shown in Figure 8-73. The gaiii for 
each amplifier is Av — 1 + The feedback resistance Rf is R26, 562 ohms, for the 10 dB Amplifier; 

R32, 750 ohms, for the 20 dB Amplifier; and R38, 562 ohms, for the 15 dB Amplifier. The input resistance 
Rj is a combination of a fixed series resistance (56.2 ohms) and the controlled resistance of the PIN diodeS. 
The resistance of the PIN diodes is approximately 10 to 1000 ohms and increases as the forward l^ias clir- 
'lent is decreased from 10 mA to 10 iiA. Rj is approxinlately 260 ohms for the 10 dB Amplifier, 83 ohms for 
the 20 dB Amplifier, and 123 ohms for the 15 dB Amplifier. Selection of the correct combination of step 
gain amplifiers is effected, by the front-panel REFERENCE LEVEL control. Rotating the switch grounds 
the emitter circuit‘of the selected amplifier(s), allowing current to flow through the PIN diode(s). The 
possible switch combinations allow the gain to Vary from Unity (all switches open) to 45 dB maximum gain 
with all three emitter circuits grounded. In addition, 5 dB of step gain from A28 Variable Gain Assembly 
is swijiched in simultanebusly with that of the 15 dB Amplifier to provide 20 dB of step gain. 

A TEST/NORM swimh SI is included in the emitter paths of the 15 dB and 20 dB step gain amplifiers. Jn 
TEST, ithe swicchdisables 35 dB of gain and allows only 10 dB of gain to be switched in for adjustments of 
A22 Log Amplifier Assembly. \ 
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21.4 Bandpass Filter 

The output of the step gain amplifiers is coupled through a two-section bandpass filter. The filter consists 
of L9, LI 0, C24, and C25 and passes only the 21 .4 MHz signal. 

NOTE 

The description of the 18.4 MHz oscillator does not apply to Option 002. 

18.4 MHz Oscillator Q 

The 18.4 MHz oscillator is basically a Colpitts oscillator with a crystal in the feedback path. A simplified 
schematic is shown in Figure 8-74. The oscillator is used only when the 1 kHz, 300 Hz, or 100 Hz resolution 
bandwidth is selected. For these three bandwidthS;, the SWITCH line goes to approximately -f 14V, turning 
the oscillator on. The output of th^ oscillator should be about -10 dBm. 









), , 



i ; 




j. ! I 



Figure 8-74. 18.4 MHz Oscillator, Simplified Schematic 






If the crystal were replaced with a, large capacitor, the circuit would oscillate at the resonant frequency of 
the parallel resonant circuit made up of LI 1, C32, and C33. The resonant frequency is in the range of 17.8 
MHz to 19.0 MHz. When the crystal is inserted, the feedback path is broken except at the series resonance 
of th^ crystal (18.4 MHz). A fixed capacitor and an air-variable capacitor are in series with the crystal and 
can pull it several kHz either side of 18.4 MHz. 

The voltage output is determined by the current through R55* times the collector load. If the output is too 
low, the resistance of R55* can be decreased. 

The collector voltage is divided by 3 by C32 and C33 and goes to the buffer amplifiers (Q14, Q15 and Q12, 
Q1 3). The division ratio is: 

200 _ 1 
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Figure 8-75, A24 Step Gain Amplifier I Oscillator Assembly, Component Locations 
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Figure 8-76. A24 Step Gain Amplifier Assembly (Option. 002 f Component Locations 
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NOTES: 

1. REFERENCE DESIGNATORS WITHIN 
THIS ASSEMBLY ARE ABBREVIATED. 
FOR COMPLETE DESIGNATOR. PREFIX 
WITH ASSEMBLY REFERENCE DESIG- 
NATOR. 

2. UNLESS OTHERWISE INDICATED: 
RESISTANCE IN OHMS (H) 
CAPACITANCE IN MICROFARADS (juF) 
INDUCTANCE IN MICROHENRIES (juH) 

3. SIGNAL LEVELS AND TEST POINT 
WAVE FORMS ASSUME THE FOLLOWING 
SETTINGS: 

GREEN (NORMAL) SETTINGS. 
FREQUENCY SPAN/DIV: 5 MHz 
RESOLUTION BW: 1 MHz 
FREQUENCY BAND: .01-1.8 GHz 
INPUT ATTEN:0dB 
REF LEVEL: -10 dBm 
100 MHz-10 dBm (CAL OUTPUT) 
SIGNAL INTO INPUT. 

ANALYZER TUNED TO SIGNAL. 

4. CONTROL LINE VOLTAGES (INPUT 
ATTENSETATOdB) 
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ECTED COMPONENT. NOMINAL. 

6. / INDICATES SHIELDING BEAD. 

7. 18.4 M;J^ OSCILLATOR NOT INCLUDED 
IN OPTION 002. 

8. OPTION 002 HAS UP-DOWN CONVERTER 
BYPASS BOARD. 

9. R32 IN OPTION 002 IS 750D2. 
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Figure 8-77 A24 Step Gain Amplifier ! Oscillator Assembly, Schematic Diagram 
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A25 UP-DOWN CONVERTER ASSEMBLY, CIRCUIT DESCRIPTION 

NOTE 

In Option 002, A25 Up-Down Converter Bypass is used in the place of A25 
Up-Down Converter Assembly. 

A25 Up-Down Converter Assembly converts the 21.4 MHz IF (from A27 Bandwidth Filter No. 1 
Assembly) down to a 3 MHz IF so that it can be filtered by A26 3 MHz Filter Assembly. It then converts 
the filtered 3 MHz IF back up to 21 .4 MHz. Since Q is equal to center frequency divided by bandwidth, the 
use of J MHz to shape the most narrow bandwidths (100 Hz, 300 Hz, and 1 kHz) allows a design with 

crystals of more feasible Q. 



Switchable Gain Amplifier O 

The Switchable Gain Amplifier is controlled by the sarnie line (IFG2) that controls the 3 dB Amplifier in 
A24 Step Gain Amplifier/Oscillator Assembly. With this board installed, the 3 dB Amplifier yields Only 
about 3 dB gain. The other 17 dB is provided by the Switchable Gain Amplifier. When IFG2 is high, the 
gain is unity. When 1FG2 is low, CRl 1 is on, and the gain is: 

1 

I ■ I . ' _ 

GaindB = 201og(l +Mi) = ~ 17d3 ; 

R46 



A TEST/NORM switch is provided so that 17 dB of gain can be disabled. The TEST/NORM switch in A24 
Step Gain Amplifier/Oscillator Assembly disables 18 dB of gain in thaii assembly. With both switches in 
TEST, the total gain through A28 Variable Gain Assembly, A25 Up-Down Converter Assembly, and A24 
Step Gain Assembly is a switchable 15 dB, which is used for adjustments of A22 Log Amplifier Assembly. 

Switch and Bypass O 

The Switch and Bypass circuit routes the 21.4 MHz IF straight through to A24 Step Gain Am- 
plifier/Oscillator Assembly for bandwidths 3: 3 kHz (SWITCH line approximately - 8V). For bandwidths 
< 1 kHz (SWITCH line approximately + 14V) the signal is routed through the Down Converter, then to 
A26 3 MHz Filter Assembly; and back to the Up Converter. Diodes CRl, CR2, CR4, and CR5 act as 
switches controlled by the SWITCH line. 



Down Converter 9 

The Down Converter first matches the 21.4 MHz to a low impedpce through C6, C7, and LI with a 
corresponding decrease in voltage gain of about 15 dB. This signal is mixed with 18.4 MHz from the LO 
Driver, which is turned on by the SWITCH line through CR6. The difference frequency (3 MHz) is selected 
by the bandpass filter CI2, L2, and R17 and amplified by the complementary-pair feedback amplifier QIO 
and Q1 1 . DC GAIN potentiometer R20 is adjusted so that the gain in the down-converted path is equal to 
the gain (unity) in the bypass path. 



Up Converter 9 

The Up Converter mixes the 3 MHz from A26 3 MHz Filter Assembly with the 18.4 MHz from the LO 
Driver. The sum frequency (21.4 MHz) is selected by matching filter L3 and C19 and is amplified by Q2. 
Q3, Y 1 , and C26 form a narrow bandwidth (approximately 10 kHz) 21 .4 MHz Bandpap Filter to eliminate 
18.4 MHz and its harmonics from the signal path. LO NULL adjustment C24 maximizes the out-of-band 
rejection. 
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Figure S-7S. A 2S Up-Down Converter Assembly, Component Locations 
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A26 3 MHz FILTER ASSEMBLY, CIRCUIT PESCRIPTION 



A26 3 MHz Filter Asseipbly provides filtering for, the bandwidths of 1 kHz, 300 Hz, and 100 Hz. The 21.4 
MHz IF from A27 Bandwidth Filter No. 1 Assembly is down-converted to 3 MHz in A25 Up-Down 
Converter Assembly. After filtering, the 3 MHz IF is up-converted to 21.4 MHz in A25 and sent to A24 
Ste^ Gain Amplifier/ Oscillator Asseinbly. 



\ I V A26 3 MHz Filter Assembly coinsists of five almost identical, synchronously tuned crystal filtering stages, 
^n Output Buffer Amplifier, and a Bandwidth Control circuit. The bandwidths of all the stages are 
\ switched simultaneously to yield bandwidths of 1 kHz, 300 Hz, and 100 Hz. These bandwidths can be 
\ changed only by the selection of resistance values. 



The Third Stage (typical of all five filtering stages), the Output Buffer Amplifier, and the Bandwidth 
Control are described below. 



third Stage O 



/ Q7 and Q8 act as a complementary-pair buffer amplifier. R22 and R23 determine the gain: 
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A portion of the signal is on the emitter of Q7; this signal is 180 degrees out of phase with the input signal, 
producing an inverted output that is used to cancel out the case capacitance of crystal Y3. SYM adjustment 
C19 varies the inverted current into the output of the stage so that it is equal in magnitude and opposite in 
phase to the current through the case capacitance (Cq) of the crystal: 




CTR adjustments C20 and L6 are used to compensate for undesired capacitances (PC board, etc.). 

The Q (and therefore the bandwidth) of the stage is determined by R27* and R28* in the Third Stage and 
the parallel combination of R29* and R30* in the Fourth Stage. CR5 and CR6 act as switches: 
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In the 1 kHz bandwidth, C:R5 and CR6 are off, as BW8 and BW9 are low. Therefore, the Q is determined 
only by R29* and R30*. In the 300 Hz bandwidth, BW9 goes high (about + 15V) and turns CR6 on. For 
this bandwidth, R28* is used to determine the Q. In the 100 Hz bandwidth, BW8 goes high (about 4- 15V) 
and turns CR5 on. For this bandwidth, only R27* is used to determine the Q. 



Output Buffer Amplifier 9 

The Output Buffer Amplifier acts as an op amp connected for non-inverting operation. A simplified 
schematic is shown in Figure 8-80. 




Figure 8-80, Output Buffer Amplifier, Simplified Schematic 
With CRl 1 and CR12 off (BW8 and BW9 low), the gain of the circuit is: 

Gain dB = 201og(l +E^) = -^2dB 

R55 

When BW8 or BW9 goes high, putting the filters in a more narrow bandwidth, the filters require more gain 
to compensate for the increased loss. BW8 and BW9 switch in CRll and CR12 respectively to accomplish 
this. The gain correction is about 1 dB or less. 

Bandwidth Control O 

The Bandwidth Control circuit determines the voltage on th(? S\V1TCH line. Q13 sinks about 8 mA 
whether the SWITCH line is high or low. If neither BW8 nor BW9 is pulled high from the f^ont panel, and 
if BWIO is not pulled high by A21 Video 100 Hz Assembly, then Q13 pulls the SWITCH line down to 

about -8V. 
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Figure 8-8 J. A26 3 MHz Filter Assembly , Component Locations 
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NOTES 



1. REFERENCE DESIGNATORS WITH- 
IN THIS ASSEMBLY ARE ABBRE- 
VIATED. FOR COMPLETE DESIG- 
NATOR, PREFIX WITH ASSEMBLY 
REFERENCE DESIGNATOR. 



2. UNLESS OTHERWISE INDICATED: 
RESISTANCE IN OHMS (12) 
CAPACITANCE IN MICROFARADS 
(juF) 

INDUCTANCE IN MICROHENRIES 

m 



* ASTERISK DENOTES FACTORY 
SELECTED COMPONENT. I\I0MINAL 
VALUE SHOWN. 



4. SIGNAL LEVELS AND TEST POINT 
WAVEFORMS ASSUME THE FOL- 
LOWING SETTINGS: 

GREEN (NORMAL) SETTINGS 
FREQUENCY SPAN/DIV: 2 kHz 
RESOLUTION BW: 1 kHz 
FREQUENCY BAND: .01-1.8 GHz 
INPUT ATTEN:0dB 
REF LEVEL: -10 dBm 
100 MHz -10 dBm (CAL OUTPUT) 
SIGNAL INTO INPUT 
ANALYZER TUNED TO SIGNAL 



A26 



Figure 8-82. A 26 3 MHz Filter Assembly, Schematic Diagram 
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Model 8569A , Service 

A28 VARIABLE GAIN ASSEMBLY, CIRCUIT DESCRIPTION 

A28 Variable Gain Assembly has four functions: It amplifies the 21.4 MHz signal from A37 Third Con- 
verter Assembly, it varies gain (or attenuation) to compensate for changes in conversion efficiency of the 
RF section, it provides variable gain for reference level calibration, and it provides attenuation for the 
signal identification function. 

Z Ms^lching Filter O and IF Preamplifer O 

Transistor Q7 provicJes voltage gain while transistor Q6 serves as an emitter follower output buffer. 
Because of collector-to-base feedback (R2), the IF Preamplifier has low (approximately Stl) input im- 
pedance. The Z Matching Filter matches the 50-ohm output from A37 Third Converter Assembly to the IF 
Preamplifier. 

Calibrated Flatness Compensating Attenuator 9 

The Calibrated Flatness Compensating Attenuator has about 20 dB of range to compensae for the change 
in conversion efficiency of the RF section through each band. The large changes in conversion efficiency 
which occur when switching bands is compensated for in the Band Conversion Loss Compensating Am- 
plifier, which is discuo'sed later. The variable attenuator is controlled from A20 Bias Assembly, which sinks 
current through PIN diodes CR 1 and CR2. The more current it sinks, the greater the attenuation . 

PIN RES pot R7 is used to calibrate the attenuator so that A28 Variable Gain Assembly can be changed 
without seriously affecting the flatness of the instrument. Q5 is the constant current source which can be 
manually switched in to accomplish this calibration. 

5 dB Step Gain Amplifier O 

The buffer amplifier Q8 operates as an emitter-follower and provides isolation between the IF preamplifier 
circuit and Q9. 

Transistor Q9 functions as either a unity gain amplifier or as a 5 dB gain amplifier that is switched in 
conjunction with the 15 dB Step Gain Amplifier circuit of A24 Step Gain Amplifier Assembly. 

The gain of the Q9 stage is set by the ratio R42/R44. When the 15 dB Step Gain Amplifier circuit of A24 is 
selected (1FG3 line grounded), R46 is switched in parallel with R44, resulting in a gain of 5 dB for Q9. 

Band Conversion Loss Compensating Amplifier O 

The Band Conversion Loss Compensating Amplifier changes gain in discrete steps that are roughly equal 
to the changes in conversion loss associated with band switching in the RF section. In bands B1 and B2, the 
circuit has unity gain. For bands B3 through B6, more gain is switched in by diodes CR3 through CR7 (see 
Figure 8-83). 

The values of R19, R21, and R23 are different for different First Mixer Assemblies. If a new Variable Gain 
Assembly or First Mixer Assembly (A30) is fitted, these resistor values must be changed. (See Section V, 
Adjustments.) 

Reference Level Calibration Attenuator 9 

The Reference Level Calibration Attenuator functions as a common emitter amplifier with gain ranging 
from about -F 5 dB to - 5 dB. The current through the PIN diodes CR8 and CR9 modulates their resistance 
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dnd the gain of the amplifier, the REF LEVEL control on the front panel the PIN 

diodes varying amounts of current ffom the +10VTV supply; If the control is open or the line broke^, the 
amplifier will Stay in the minimum gain conditionv 

Signal Identifier Attenuator 4^ 




^he Signal Identifier Attenuator functions as a common emitter amplifier with gain of about 2 dB, except 
when the SIG IDENT AMPL line goes to + 15V. This switches in an additional resistor R33 and lowers the 

gain to about -“2 dB. 




Figure 8SJ. Band Conversion Loss Compensation (Gain Switching), Simplified Schematic 
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I ECTED COMPONENT. NOMINAL VALUE 
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4, -vindicates SHIELDING BEAD. 

5. SIGNAL LEVELS & TEST POINT WAVE- 
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Figure 8-84. A28 Variable Gain Assembly, Component Locations 
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Figure 8-85. A28 Variable Gain Assembly. Schematic Diagram 
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Figure 8-87. A29 RF-JF Motherboard Assembly, Schematic Diagram (2 of 2) 
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A30, A31, A32, A33, A34 RF INPUT ASSEMBLIES, CIRCUIT DESCRIPTION 









CAUTION 



I i 



•I / 






While 't^iOrklna with and around the s^mi-rlgid ddaxial cables connected 
to the RF Input ; Assemblies, do not bertd|j the j^ables more than 
necessary. not torque the RF connectors to hiore thfin 2 inch-pounds. 

Be especially careful when working ori the connectoi^S on the First Mixer 
; 'Assembly- ! ^ ! '’ 'i' 

The RF Inpjpt Assemblies include A30 First Mixer Assembly, A3 1 Ylio Assembly, A32 YTF Assembly, 
A33 [Limiter, and A34 RF Attenuator Assembly, as wdl as thre^ coaxial RF switches, thfpe pads, two low- 
pass filters v and two isOlam^^ 

' ii' ^ 

A34 RF Attenuator Assembly O 

A34 RF Attenuator Assembly provides inpdt signal attenuation that is |sdectabl(b from 0 dB to 70 dB in 10 
dB steps. It consists of fot^r attenuation sections that cajn be inserted or removed {from, the signal line by lat- 
ching^elf (disconnecting relays. Three of thc| sections hajve 20 dB attenuatioh aiid ^he fOiirth, 10 dB attenua- 
tion Over i;he frequency range from .01 to 22 GHz. Tl|iere is a common control line toithe relays ( + 26V 
UNREG); and each relay has two wires: one for switching an attenuation section (in, and t^ other for swit- 
ching jit out. Switching is jaccomplished by|grounding (|)f ^he control lines. A switch associated with each 
relay dp^hS the control liiie path after switching has occurred. Thus, the relay draws current only during 
the switching operation. The control' lines for the httenuafbr are Activated by tjhc INPUT ATTEN 
contfpll a^ the front panel. An exploded view' of INPUT i§0p connector JlTs shown in Fij^ure 8-88. 




Figure 8-88. INPUT 5 OQ Connector Jl, Exploded View 
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RF SwitcKes K2 and K1 O 0 

K2 and K1 are dc to 22 GHz coaxial RF switches. For FREQUENCY BAND GHz .01 - 1.8, they switch the 
Limiter and the 1.8 GHz Low-Pass Filter into the signal line. For the other interrial-mixing FREQUENCY 
BAND GHz settings, covering 1 ,7 to 22 CiHz, A32 YTF Assembly is switched into the signal line. The con- 
trol for these relays comes from A1 3 Relay Driver Assembly, 

A33 Limiter O 

A33 Limiter contains diodes which clamp the voltage on the signal line to protect the First Mixer diode 
from excessive power and peak voltage leveF> applied to the 50fi INPUT of the analyzer. The Limiter is us- 
ed only in FREQUENCY BAND GHz .01 - 1.8. 

1.8 GHz Low-Pass Filter ® 

The 1.8 GHz Low-Pass Filter FL3 is used in FREQUENCY BAND GHz .01-1.8 to filter out signals 
above the frequency band range, reducing the level of the image and multiple responses in the analyzer. 
This filter needs to have good rejection at 2050 MHz, which is the first IF for this frequency band, to 
reduce baseline lift caused by an input signal at this frequency. 

A32 YIG-Tuned Nter Assemb^ 

' . ■ ' " ' ^ 

A32 YTF Assembly is used as a preselector in the analyzer for the internal-mixing FREQUENCY BAND 
GH:^ settings covering 1.7 to 22 GHz. Its purpose is to reduce image, multiple, and spurious responses. The 
YTF has three YIG spheres as the resonators (providing a 3-pole filter) with coupling to the spheres ac- 
complished with coupling loops. The input coupling loop is connected to ground; thus, the filter is a short 
to ground fpr dc and low frequencies. The resonant frequency of the YIG spheres is proportional to the ap- 
plied magnetic field, which is proportional to the current in the YTF Coil. The current in the coil (from the 
YIG Driver Assembly) is controlled to track the YTF frequency to the YTO (first LO) fundamental or har- 
monic frequency with a 321 .4 MHz offset (see schematic Note 8). 

6 dB and 3 dB Pads oo 

The 3 dB pad AT4 provides isolation between A30 First Mixer Assembly and A32 YTF Assembly or the 1 .8 
GHz Low-Pass Filter. The 3 dB pad AT3 provides additional isolation between the YTF Assembly and the 
First Mixer Assembly, while the 3 dB pad AT7 provides additional isolation between the First Mixer 
Assembly and the 1.8 GHz Low-Pass Filter . The isolation achieved by these pads improves the frequency 
response of the analyzer, but at a sacrifice in sensitivity. 





Isolators AT2 and ATI O O 

The YTO signal is fed through A30 First Mixer Assembly, Isolator AT2, and the 4.9 GHz Low-Pass Filter 
before going to the Sampler in A14 Tuning Stabilizer Control Assembly. This isolator buffers the First 
Mixer Assembly from the Sampler for the first LO frequencies of 2-4.5 GHz. The 2050 MHz IF signal 
from the external mixer goes through isolator ATI and RF Switch K3 to A35 Second Converter Assembly. 
The isolator buffers the high VSWR of the Second Converter Assembly at the First LO frequencies for the 
external mixer of 2.05 - 4. 1 GHz. 



4.9 GHz Low-Pass Filter O 

The 4.9 GHz Low-Pass Filter FL4 is in the signal path between A30 First Mixer Assembly and the Sampler 
in A14 Tuning Stabilizer Control Assembly. Its function is to filter out the third harmonic of the YTO 
signal that is applied to the Sampler. 
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A30 First Mixer Assembly O 

A30 First Mixer Assembly (Figure 8-89) is a sealed microcircuit which is not field repairable. A simplified 
schematic is shown in Figure 8-90. The unit mixes the .01 to 22 GHz input signals with the 2.0 to 4.46 GHz 
first LO signal froi^ the YIG-Tuned Oscillator (YTO). Fundamental mixing is used for the two lowest fre- 
quency bands, and harmonic mixing (N = 2, 3, 4, and 5) is used for the other internal mixing bands. In 
harmonic mixing, the outputs are the sum and difference frequencies of the input and N times the LO. For 
some bands the sum frequency is used, and for others, the difference frequency. The mixing equation is: 

fs = NfLQ ± f|p. 

The IF frequency is 2050 MHz for the FREQUENCY BAND GHz setting of .01 - 1.8 and 321.4 MHz for 
the other internal mixing settings of 1.7-22. (See schematic Note 8 for FREQUENCY BAND GHz versus 
harmonic number N and IF frequency.) Conversion loss of the Mixer is approximately 2 dB for fundamen- 
tal mixing. The output of the YTO is coupled into both the internal mixer and the transmission path for the 
external mixer via internal directional couplers. In addition, the YTO signal is fed through A30 First Mixer 
Assembly to the Sampler in A14 Tuning Stabilizer Control Assembly via the isolator AT2 and the 4.9 GHz 
Low-Pass Filter. Internal mixer bias and PIN diode bias are supplied from A20 Bias Assembly. A different 
bias is used for each harmonic to provide optimum conversion loss and flatness for that particular haronic 
mixing mode. External mixer bias is supplied from the front-panel EXT MIXER BIAS adjustment through 
the First Mixer Assembly to the EXT MIXER connector at the front panel. Three different signals pass 



J1 



J2 



J3 



MIXER 

BIAS 

+5V 

DRAIN 

BIAS 



\ 



/ 






PIN 
DIODE 
BIAS 



EXT 

MIXER 

BIAS 



Figure 8-89. A 30 First Mixer Assembly 
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through the EXT MIXER port: the dc bias goes to the external mixer diode, the first LO goes to the Mi^r, 
and the 2050 MHz IF comes back from the external mixer through the First Mixer Assembly, isolator ATI , 
and RF switch K3 to A35 Second Converter Assembly. In addition to mixer bias, the First Mixer Assembly 
requires + 5V to power the FET buffer amplifier. When the 0.01 - 1.8 GHz frequency band is used, 76 . 5 V 
is supplied to the PIN DIODE BIAS port, switching in a transmission line (Figure 8-90) to optimize the 
mixing and IF match. In other frequency bands, -f*20V is supplied to the PIN DIODE BIAS port. 



DRAIN BIAS 




Figure S-90. A 30 First Mixer Assembly , Simplified Schematic 



CAUTION 



To avoid destruction ol the FET amplifier, never use an ohmmoter from 
the Drain to ground. When the Mixer must be disconnected, be sure the 
soldering iron and the DRAIN BIAS lead are properly grounded. Static 
discharge will probably damage the FET . 

First Mixer Assembiy Troubleshooting. To confirm failure of the First Mixer Assembly, check the 
MIXER BIAS in the internal mixing bands. The exact bias voltage is factory-determined for each First 
Mixer Assembly and FREQUENCY BAND GHz setting, but it should be in the range of - IV to -7V. 
Ihe PIN DIODE BIAS should read from ~4V to -7.5V in the .01-1.8 GHz band and -f20V from 
1.7-22 GHz. Troubleshooting of the FET amplifier is not recommended, but the DRAIN BIAS should 
read +5V. If the bias voltages are not within acceptable limits, check A20 Bias Assembly. It bias voltages 
are correct, a malfunction of the First Mixer Assembly should be suspected. 





A31 YIG-Tuned Oscillator Assembly ® 



A31 YIG-Tuned Oscillator (YTO) Assembly is used as the first LO in the analyzer. It is a sealed microcir- 
cuit which is not field repairable. It is a transistor oscillator with an yttrium-iron-garnet (YIG) sphere as the 
resonator. The resonant frequency of the YIG sphere is proportional to the applied magnetic field, which is 
proportional to the current in two coils (referred to in this manual as the Main Coil and the Tickler Coil). 
The coarse TUNING control determines the dc current in the Main Coil and tunes the oscillator from 2.0 
to 4.46 GHz. The FINE tuning control determines the dc current in the Tickler Coil and tunes the oscillator 
±0.5 MHz. The sweep ramp is applied to the Main Coil for wide frequency spans (5 MHz/DIV to 500 
MHz/DIV). For narrow frequency spans (1 kHz/DlV to 2 MHz/DIV), the sweep ramp is applied to the 
Tickler Coil. In the stabilized mode, for spans of 100 kHz/DIV or less, the YTO is locked to a harmonic of 
the approximately 1 MHz frequency of the Voltage Controlled Crystal Oscillator (VCXO). The ERROR 
signal from this lock loop is fed back to control the YTO frequency by means of the Tickler Coil. 
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Two pairs of wires are brought out from the Main Coil. The current (from A19 YIG Driver Assembly) for 
driving the Main Coil flows through one pair. The other pair goes to the YTO Main Coil Filter (in the YIG 
Driver Assembly) which filters out noise applied to the Main Coil for the narrow frequency spans (1 
kHz/DIV to 2 MHz/DIV) and ZERO SPAN. The YTO requires - lOV and +20V, which are applied 
through a bias board on the YTO. This bias circuit contains resistors to set the proper bias levels, zener 
diodes to protect the internal YTO circuit from overvoltage, and inductors and capacitors to provide filter- 
ing. 

RF Switch K3 0 

RF switch K3, controlled by A13 Relay Driver Assembly, selects the input to A35 Second Converter 
Assembly. For internal mixing, the output of A30 First Mixer Assembly (either 2050 MHz or 321 .4 MHz, 
as selected by RF switch Kl) is selected by K3. For external mixing, 2050 MHz from the external mixer is 
selected. 
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Figure 8-91. A30 First Mixer Assembly, A3I Yf G-Tuned Oscillator Assembly, A32 YIG-Tuned 
Filter Assembly. A33 Limiter, A34 RF Attenuator Assembly. Schematic Diagram 

. 8-239/8-240 


























Model 8569A Service 

A35 SECOND CONVERTER ASSEMBLY, CIRCUIT DESCRIPTION 

A35 Second Converter Assembly includes two subassemblies: A35A1 Second Converter Oscillator Assem- 
bly and A3 5 A2 Second Converter Voltage Filter Assembly. The IF signal from A30 First Mixer Assembly is 
routed through the 2050 MHz Low Pass Filter and K5 and K4 coaxial RF switches. 



FL2 2050 MHz Low Pass Filter O 

This filter is primarily used for the .01 — 1 .8 GHz FREQUENCY BAND. It allows the 2050 MHz IF signal 
to pass but filters out higher frequency mixing products that are generated in A30 First Mixer Assembly. 

K5 RF Switch and K4 RF Switch O 0 

For the .01 - 1.8 GHz FREQUENCY BAND, these two switches route the 2050 MHz IF signal through 
A35 Second Converter Assembly where the signal is down-converted to 321 .4 MHz. For the higher internal 
mixing FREQUENCY BANDS, K5 and K4 RF switches bypass A35 Second Converter Assembly. This 
bypass is provided in the higher FREQENCY BANDS because the IF signal from A30 First Mixer 
Assembly is already at 321 .4 MHz. 

MP1 Cavity Block e 

The IF signal from A30 First Mixer Assembly is coupled into the Second Converter bandpass filter through 
coupling loop A35L1 . The bandpass filter consists of three circular, slug-tuned cavity resonators operating 
as less than quarter wavelength inductive transmission lines. The cavities provide high Q for good selec- 
tivity at 2050 MHz. Coupling loops A35L2 and A35L3 provide coupling between the cavities. The 2050 
MHz signal is loop-coupled to the cathode of the second mixer diode A35 CR 1 . 



A35A1 Second Converter Oscillator Assembly O 



The second local oscillator is a Colpitts type circuit operating at 1728.6 MHz. The capacitive ‘fingers’ 
etched on the A35A1 Second Converter Oscillator Assembly printed circuit board and the internal capaci- 
tances of A35A1Q1 provide the positive feedback necessary to sustain oscillation of the second LO. The 
oscillator tank circuit is a slug-tuned cavity, A35C4. The signal from the second LO is coupled into the 
cavity by a 4-40 machine screw extending down into the cavity. The second LO output is also available 
at test jack A3 5 J3. 



A35A1MP6 Oscillator Housing and Second Converter Cover O 



The 1728.6 MHz local oscillator provides drive for A35CR1. The difference frequency between the first 
IF, 2050 MHz, and the second LO frequency, 1728.6 MHz, is 321.4 MHz. This 321.4 MHz signal is coupled 
through the matching filter to A3 7 Third Converter Assembly. 



The matching filter is a passive network designed to match the relatively high impedance (about 200 ohms) 
of the second mixer to the low input impedance (about 50 ohms) of A37 Third Converter Assembly. The 
match may be optimized by adjusting A35L5, 2ND MIXER MATCH. 



A35A2 Second Converter Voltage Filter Assembly 0 

The Second Converter Voltage Filter supplies the dc bias to A35A1 Second Converter Oscillator Assembly. 
The ■♦•20V is filtered by A35A2R1 and A35A2C1 and is reduced to about -H5V by the drop across 
A35A2R1. The negative bias voltage ( -lOV) is filtered through A35A2R2 and A35A2C2. The voltage at 
the oscillator is approximately ~5V. 



A35A2Q1 functions as a switch to turn the oscillator on or off. When the dc control line SW is at ground, 
A35A2VR1 is back biased and the transistor is turned on through A35A2R3. To turn off the transistor, 
SW goes to approximately ■f26V, which breaks down A35A2VR1 and back biases A35A2CR1, turning 
A35A2Qloff. 
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Figure 8-93. ASS Second Converter Assembly, Schematic Diagram 
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A36 TUNING STABILIZER ASSEMBLY 



Service 



A36 Tviiiing Stabilizer Assembly is used only in the AUTO STABILIZER mode, where the YTO (the first 
LO) is locked to the 1 MHz Voltage-Controlled Crystal Oscillator (VCXO). This assembly comprises three 
subassemblies: A35A1 Discriminator Assembly, A36A2 VCXO Assembly, and A36A3 Sampler Assembly. 
Additional control circuitry for the tuning stabilizer operation is in A14 Tuning Stabilizer Control 
Assembly. 



A36A2 VCXO Assembly 

Voltage Controlled Crystal Oscillator (VCXO) O 



The Voltage-Controlled Crystal Oscillator (VCXO) is the 1 MHz reference for the tuning stabilizer circuit. 
The 1 MHz oscillator is electronically tunable ±750 Hz. The VCXO consists of a high-Q Fixed Frequency 
Crystal Filter, a Limiting Amplifier, a low-Q LC Variable Frequency Filter, and a Phase-Splitter circuit. 
The oscillator will oscillate at a frequency such that the phase shift through the two filters is zero. II the 
Variable Frequency Filter is set by voltage on the varactor diodes to 1 MHz, the phase shift through each 
filter will be zero and the sum will be zero. If the frequency of the Variable Frequency Filter is set to a 
frequency different from 1 MHz, the frequency of oscillation will shift such that the phase shift through 
the Crystal Filter is equal in magnitude, but opposite in sign, to the phase shift through the Variable 
Frequency Filter, By changing the bias voltage oh the varactor diodes A2CR1 through A2CR4, the 
oscillator frequency is changed. Since the Q of the Crystal Filter is much greater than the Q of the LC 
Filter, the frequency stability is on the order of the crystal stability. 

The VCXO is tunable over ±750 Hz. This whole tuning range is used only at the low end of the 1.7 -4.1 
GHz band. Approximately ±250 Hz of this range is for moving the VCXO to the lock point as determined 
by the voltage output from the sample and hold circuit. Depending on how close the YTO frequency is to 
one of the 1 MHz harmonic lock points, the VCXO will move from 0 to ±250 Hz when stabilized 
operation is initiated. The FINE tuning control has a range of approximately ±250 Hz, which corresponds 
to ±0.5 MHz at the YTO. The amount the VCXO is tuned to achieve lock and for FINE tuning decreases 
as the YTO frequency is increased. The sweep ramp for a FREQUENCY SPAN/DIV of 100 kHz has a 
range o ±250 Hz. The amount the VCXO is swept for ramp a given frequency span is decreased as the 
YTO frequency is increased; it is also decreased by harmonic number N for the higher bands, where 
harmonic mixing is used. 

An accurate way to measure the VCXO frequency is with the VCXO cover installed. A2TP1 can be ac- 
cessed through a hole in the cover. An oscilloscope probe that has less than 20 pF capacitance should be 
used. The frequency thus measured should be 1 MHz ± 1 kHz, with peak-to-peak amplitude of 5V to 9V. 
This scope probe should also be used to rheasure the signal at A2TP3. 

There are four adjustable components in the VCXO circuit (see Tuning Stabilizer Adjustments in Section 
V). A2C16, 1 MHz PEAK, adjusts the center frequency of the Variable Frequency Filter. A2C2, 1.3 MHz 
NULL, is adjusted to balance out the capacitance of the crystal holder for A2Y1, A2C3, LINEARITY, 
adjusts the VCXO circuit to provide a linear frequency change with a linear change in bias voltage to 
varactor diodes A2CR1 through A2CR4. A2R27, 1 MHz GAIN, is a factory adjustment only. Do not 
adjust components unless necessary (see Section V). 

* • ' . ' ' j j , I ' 

A2Q2 and A2Q3 may be checked by applying a signal at A2TP1 and observing the output at A2TP3. 
Disconnect one end of A2C4 and connect a 1 MHz signal from A2TP1 to ground. The voltage at A2TP3 
should peak between 4V and 9V when the frequency is varied around 1 MHz. The signal at the emitters of 
A2Q2 and A2Q3 should be a half-wave rectified sine wave with a positive peak of 2.4 ± 0.5V and with the 
negativeportionclippedat -0.6 ± 0.15V, 

Quartz crystal A2Y1 can be checked for proper operation using the same test setup as fo A2(}2 and A2Q3 
above. Connect the oscilloscope to the source of FET A2Q4 and tune the 1 MHz signal source around 1 
MHz. The 1 MHz sine wave at the source of A2Q4 should peak at 1 MHz. ; 
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VCXO Sweep Varactor Driver ® . Bias voltage for varactor diodes A2CR1 through A2CR4 is 

supplied by op amp A2U1 . The input to A2U1 is the .4/F VCXO SWP from the Tuning Stabilizer Control 
Assembly. This signal is an attenuated combination of the TICK ATTEN SWP and FINE TUNE signals 
and the output of the Sample and Ho|d circuit in the Tuning Stabilizer Control Assembly. This signal has 
been attenuated by an amount depending on the YTO frequency. When the analyzer is tuned to the low end 
of a band, the YTO frequency is near 2.05 GHz. With the YTO at 2.05 GHz, when locked to the 2050th 
VCXO harmonic, a frequency shift of 1 Hz at the VCXO will cause a shift of 2050 Hz at the YTO. When 
the analyzer is tuned to the high end of a band, the YTO frequency is near 4.40 GHz. With the YTO at 4.40 
GHz, when locked to the 4400th VCXO harmonic, a frequency shift of 1 Hz at the VCXO will cause a shift 
of 4400 Hz at the YTO. To correct for the change in frequency shift as the YTO is tuned toward the high 
end of its range, the input signal to the VCXO must be attenuated. 

The nominal tuning sensitivity on the .4/F VCXO line is —300 Hz/V for the 1 MHz fundamental. The 
nominal tuning sensitivity referred to the YTO frequency is — 3.3V/MHz, divided by the YTO frequency 
r in GHz. Thes^ sensitivities are for fundamental mixing in the First Mixer Assembly. For the harmonic 
mixing bands, these sensitivities are divided by the harmonic number N. The .4/F VCXO SWP is summed 
with an Offset voltage at the negative input of A2U 1 . A2U 1 has an inverted gain of 1 .04 for the .4/F V CXO 
SWP signal. THERMISTOR A2RT1 varies the offset as a function of temperature to compensate for the 
temperature dependence of the varactors A2CR1 through A2CR4. 

Pulse Amplifier 0 , . The Pulse Amplifier converts the 1 MHz signal (±750 Hz) from the VCXO to a 
square wave pulse of sufficient amplitude to drive the mixer diode in the Sampler Assembly. The positive 
portion of the 1 MHz sine wave from the VCXO turns on A2Q5. The output of A2Q5 goes from +20V 
when it is turned off to near OV whefi it is on. The ± 20VF2 voltage is switched off, disabling the Pulse 
Amplifier, when the analyzer is not in the AUTO STABILIZER mode. A2R23, A2R24, and A2CR9 
provide for the same power dissipation whether +20VF2 is off or on; this minimizes VCXO drift when the 
stabilizer is turned on after a period of analyzer operation with the stabilizer off. The pulse from A2Q5 is 
capacitively coupled to A2Q6, where it is inverted, giving an output at the collector of A2Q6 of - lOV 
when off to near OV when on. This signal is coupled into the Step Recovery Diode Driver A2Q7, whose 
output (TPD) is approximately a square wave of 1 MHz going from — lOV when on to +0.7V when off. 
The positive portion of the output pulse is clamped at this level by the sampler diode (not shown) in the 
Sampler Assembly. 




A36A3 Sampler Assembly 

Sampler 0 . The Sampler mixes the 2.00 to 4.46 GHz signal from the YTO first LO with the 

harmonics from the 1 MHz VCXO and produces sum and difference output signals for the Discriminator 
Assembly. The YTO signal is routed through the First Mixer Assembly and a 2.0 to 4.5 GHz isolator AT2 
before being applied to the Sampler. The YTO signal fed through the Sampler is terminated in a 50-chm 
load at the rear-panel 1ST LO OUTPUT. The 1 MHz square wave from the VCXO Pulse Amplifier drives 
a step recovery diode in a differentiator circuit to produce a train of very narrow pulses. The frequency 
Spectrum of the 1 MHz pulse train is a series of 1 MHz harmonics extending through 4.5 GHz. The 
Sampler mixes the 2460 harmonics between 2.00 and 4.46 GHz with the 2.00 to 4.46 GHz YTO signal. The 
output is amplified, then filtered through a 500 kHz Lowpass Filter and applied to a 240 kHz 
Discriminator. The output of the Discriminator is fed back as the ERROR signal to the Tuning Stabilizer 
Control Assembly, locking the YTO frequency to a harmonic from the VCXO. Immediately after the YTO 
is stabilized, the output from the Discriminator is OV and the YTO frequency is offset frbm the nearest 
VCXO harmonic by approximately 240 kHz. 

To check the Sampler, place the instrument in the stabilized mode and observe the voltage at TPD with an 
oscilloscope. The signal should be a 1 MHz square wave between — 10 ±1 V and ±0.7 ±0.2 V with a 
frequency of 1 MHz ±10 kHz. If the waveform at TPD has an upper limit approaching ±20V, check for 
an open A2W1 Cable or open Sampler Assembly step recovery diode. The sampler diode may be checked 
by inserting a wire in the pulse input connector J3 and checking the diode with an ohm-meter. Using an HP 
412A Volt-Ohm-Ammeter; on the 100-ohm range, the diode should indicate 100 to 500 ohms with the 
positive probe to the center conductor and the ngative probe to ground. The ohmmeter should indicate 
greater than 1 megohm in the reverse direction. 
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NOTE 

Other ohfnmeters may give different resistance measurements. The 
actuai value depends on the voltage of the ohmmeter. 

If the voltage at measurement point D is zero, check for a shorted cable or a shorted Sampler Assembly 
step recovery diode by the above test. 

A36A1 Discriminator Assembly 

Tuning Stabilizer Preamplifier O • The Sampler Assembly output is amplified in the Tuning 
Stabilizer Preamplifier before it is applied to the 500 kHz Lowpass Filter. The Sampler output signal at 
measurement point A is a -I- 1.8V to -I- 2.4V dc level with the various output signals from the Sampler 
Assembly superimposed, on the dc signal. AlQl and A1Q2 are connected as a FET~irtput cascode stage 
which has a high input impedance. A1Q3 is a common emitter output stage. 

+ 5V Regulator O ■ This circuit has a + lOV input and a +5V output. A1GR3 puts -f 5.6V on the 
base of AIQIO, which in an emitter-follower configuration has a -I- 5V output at its emitter. 

500 kHz Low Pass Filter ® . This is a 500 kHz Chebychef low pass filter. The filter rejects the 1 

MHz sampling signal and the unwanted sideband from the Sampler Assembly. The output at measurement 
point B is approximately - 1 Vdc with a 0.25V peak-to-peak 240 kHz sine wave. 

Emitter Foiiower Buffer Ampiifier O . A1Q4 and A1Q5 are emitter followers connected to ter- 
minate the 500 kHz low pass filter in 1000 ohms and to provide a low output impedance to drive the Fixed 
Phase Differential Comparator and the Variable Phase Differential Comparator. 

Fixed Phase Differentiai Comparator O ^nd Variabie Phase Differentiai Comparator O 

A2L4, A 1 Cl 1, and A1C12* form a series resonant circuit whose Q is determined primarily by AIR 14* and 
the resistace of A1L4. The values of A1C12* and AIR 14* are factory selected to set the frequency and Q of 
the 240 kHz resonant circuit . 

AlUl is a transistor array consistiug of five identical transistors in a 14-pin integrated circuit package. 
Four of the transistors in AlUl combind witli A1Q6 and A1Q7 make up two independent differential 
comparators. The differential comparators convert the sine wave input into a square wave output. The 
phase difference between the two square waves is a function of the input frequency. The outputs are nearly 
in phase at low frequencies, 90 degrees out of phase at 240 kHz, and nearly out of phase at 500 kHz. These 
outputs go into an EXCLUSIVE OR circuit (see Figures 8-94 and 8-95). 
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Figure 8-94. 240 kHz Discriminator, Simplified Schematic 
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Figure 8-95. Discriminator Wave Shapes 

EXCLUSIVE OR O . A1 U2 is a quad NAND gate integrated circuit conected as an EXCLUSIVE OR 
circuit. Its output is high when the two inputs are different, and low when they are the same. The output of 
the EXCLUSIVE OR circuit at A1TP3 has a dc component with an average value that is a function of 
frequency (see Figure 8-95). 



Pulse Width Controlled Voltage Generator O - The output of the EXCLUSIVE OR circuit is ap- 
plied through A1Q9, A1Q8, and associated circuitry where the signal is buffered, offset, and filtered. Q9 
and Q8 are connected as a dc-coupled differential amplifier. The error output signal is a dc voltage related 
to frequency as indicated in Figure 8-96. Immediately after the YTO (first LO) is stabilized, the ERROR 
signal will be approximately 0 Vdc. Now if the YTO is increased in frequency because of drift or noise, the 
ERROR signal will go negative and bring the YTO back to very nearly the same frequency. If the YTO is 
decreased in frequency, the ERROR signal will go positive. S r’htly tuning the coarse TUNING control will 
have the same effect. R30 and C17 constitute a low pass filter. 
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DISCRIMINATOR ASSEMBLY TESTING 

The operation of the Discriminator Assembly can be tested as follows: 

Disconnect 958 wire (ERROR out) from C4. Set Al)TO STABILIZER switch OFF. 

Connect a 13 mV peak-to-peak sigpal at a frequency of 10 to 700 kHz from measurement point A to chassis 
ground. (It is not necessary to disconnect the Sampler Assembly.) 

Vary the frequency of the oscillator while observing the dscriminator ERROR output at C4. The 
discriminator output should vary as shown in Figure 8-96. It the correct output is not obtained, perform 
the following tests with the oscillator still connected to measurement point A. 

The signal at AlTPl should be a sine wave, 0.15V to 0.3V peak-to-peak, for frequencies between 1 and 500 
kHz. The voltage level should decrease rapidly as the frequency is increased above 500 kHz. Observe 
signals at collectors of A1Q6 and A1Q7 with a dual-channel oscilloscope. The signals should be 0 to -I-5V 
square waves. As the oscillator frequency is varied, the phase relationship of the square waves should var> 
as follows: at low frequency, the square waves should be almost in phase; at 240 kHz they should be ap- 
proximately 90 degrees out of phase; at frequencies approaching 500 kHz they should be nearly 180 degrees 
out of phase. Also note how the average value of the EXCLUSIVE OR output at A1TP3 increases as the 
oscillator frequency is increased (see Figure 8-95). 




Figure S-9(). Discriminator Output ERROR Signal 
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Figure 8-97. A36A .1 Discriminator Assembly, Component Locations 
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2. UNLESS OTHERWISE INDICATED: 
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Figure 8-99, Tuning Stabilizer Assembly, Schematic Diagram 
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A37 THIRD CONVERTER ASSEMBLY, CIRCUIT DESCRIPTION 

A37 Third Converter Assembly contains circuitry to amplify and down-convert to 21.4 MHz the 321.4 




A37A1 Third Converter 

The Third Converter Amplifier provides a broad-band fixed gain of approximately 20 dB to the incoming 
321.4 MHz IF signal. The amplifier is a single-stage, common-emitter transistor amplifier whose gain is 
determined by the high-frequency characteristics of AlQl , input matching capacitor A1 Cl , and the output 
matching elements AlLl, A1R5, and A1C6. Also included is a 700 MHz low-pass filter consisting of two 
shunt transmission line capacitors and two series transmission line inductors. This low-pass filter at- 
tenuates the first LO feedthrough to prevent overloading of the amplifier when the first LO is tuned to 
approximately 2050 MHz and below. 

Bias to the RF amplifier transistor A IQl is provided by A1Q2 and AlRl through A1R4. Note that Q2 and 
associated components are decoupled from the RF signal by A1C4 and A1C5. 

321.4 MHz Bandpass Fhter 9 

The 321.4 MHz Bandpass Filter is used to limit the signal power, applied to the Third Converter Mixer to a 
3 dB bandwidth of about 7 MHz centered at 321.4 MHz. It uses four helical resonators which are tap- 
coupled at the input and output and slotrcoupled to each other. The resonators are capacitiVely tuned by 
tuning slugs Cl through C4. J5 provides a test port for filter alignment. 

A37A2 Third Converter Mixer 9 

The Third Mixer cbnyerts the IF signal from the 321 .4 MHz Bandpass Fjlter to 21 .4 MHz, using the signal 
front the 300 MHz Bandpass Filter as the locab oscillator. The Third Converter Mincer is an unbalanced, 
triple-tuned mixer. The 321.4 MHz ipput signal is fed to mixer diodes A2 Cr 1 and A2CR2. It is switched 
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on and off to the 21.4 MHz output at a 300 MHz rate by the 300 MHz local oscillator signal. A2CR1 and 
A2CR2 are used in parallel to reduce resistance when the diodes are on. Output matching network A2L1 
through A2L3 and A2C12 transforms the impedance seen at the cathodes of A2CR1 and A2CR2 to ap- 
proximately 5012. It also provides an open circuit for the 321.4 MHz IF signal and 300 MHz local oscillator 

signal. 

The mixer is triple-tuned in the sense that power from any one of the three signals present in the mixer 
(321.4 MHz, 300 MHz, and 21.4 MHz) cannot be lost in a port that is used for the other two signals. For 
example, 321 .4 MHz power cannot be directly lost out the 21.4 MHz port, because L2 is essentially an open 
circuit at 321.4 MHz; nor can it be lost out the 300 MHz LO port, because the 300 MHz Bandpass Filter is 
reflective at 321 .4 MHz. 

A37A3 Third Converter Oscillator 

The Third Converter Oscillator contains a 100 MHz Crystal Oscillator. This oscillator drives a Frequency 
Tripler, which amplifies and triples the 100 MHz signal to provide a high level 300 MHz signal to drive the 
Third Converter Mixer. It also contains a Limiter, which provides an amplitude-stable, temperature- 
compensated - 10 dBm signal. This signal is filtered by the 150 MHz Low-pass Filter to remove harmonics 
produced in the Limiter. A Regulator provides dc bias voltages to the 100 MHz crystal oscillator and 
limiter. 

100 MHz Crystal Oscillator O • The 100 MHz Crystal Oscillator is a grounded-base Colpitts 
oscillator which uses a series resonant, fifth overtone crystal in the collector to emitter feedback path to 
achieve frequency stability and low noise. A3Q2 provides unity current gain from the emitter to the 
collector. The current at the collector is transformed up by tank circuit A3L4, A3C12, and A3C13 and then 
fed back to the emitter through series resonant crystal A3Y1 , A3Y2, or A3Y3 and associated PIN switching 
diode A3CR1, A3CR2, or A3CR3. The tank circuit A3L4, A3C12, and A3C13 is a frequency-selective 
transformer which also prevents thfe oscillator from oscillating at other overtones of the crystal. Output 
power is tapped out of the bank through A3C14 to resistive network A3R20, A3R21, A3R19, and A3R22, 
which distributes the output power and provides a constant load to the oscillator. The 100 MHz Crystal 
Oscillator is capable of oscillating at the series resonance of either of the three crystals A3Y1, A3 Y2, or 
A3Y3. In normal operation, control line F3 is puMed down to approximately OV, turning on PIN diode 
A3CR2 to provide an RF feedback path through /\3Y2. Control lines F3 and f3+ are open, and pull-up 
resistors A3R13 and A3R15 back bias A3CR1 and A3CR3, keeping them off to open the RF feedback 
paths through A3Y1 and A3Y3. During Signal Identifier operation,, control line F3 is switched between OV 
and +20V on alternate sweeps, with either F3 or P3+ (depending on which frequency band is selected) 
being switched to OV when F3 is switched to +20V. This moves the frequency of the Crystal Oscillator 
from 100 MHz (F3 at OV) to 99.33 MHz (F3- at OV) or 100.67 MHx (F3+ at OV). Since the signal fre- 
quency from the Crystal Oscillator is multiplied by 3 in the Tripler before it is used as a local oscillator to 
drive the Third Converter Mixer, the local oscillator for the Third Converter Mixer is capable of being 
switched from 300 MHz (F3) to 298 MHz (F3 ) or 302 MHz (F3+). 

Bad crystals (or associated bias components) can be easily identified by unsoldering incoming control wires 
to F3 -, F3, and F3 F . If the oscillator will not oscillate with one of the control lines grounded but does 
oscillate with either of the other two grounded, then the crystal (or one of the associated bias components) 
is probably faulty. Try to restore oscillation by retuning A3L4 and then tapping or moving components in 
the tank circuit. 

Trijiler O . The Tripler contains a l6o MHz linear, common-emitter amplifier A3Q1 which provides 
approximate’y 20 dB of gain. A3Q1 drives a Class C common-emitter amplifier/tripler A3Q3. Matchirig 
elements A3C4, A3C5, and A3L2 tune the collector of A3Q1 and the base of A3Q3 to 100 MHz. The 
collector of A3Q3 is tuned to 300 MHz by A3L3 and the following 300 MHz Bandpass Filter. 

Note that with no or low RF signal driving the Frequency Tripler, dc voltages at TPF and A3TP3 will be 
incqkrect, since with no input $gnal, A!3Q3 is off, with no dc collector and emitter current. 
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Limiter 0 . The Limiter is a two-stage amplifier using emitter-Goupled transistor pairs for each 

amplifier stage. Each stage limits the incoming 100 MHz signal by overdriving the base of the input 
transistor to a point where the grounded base output transistor switches from zero collector current, when 
the base of the input transistor is driven positive, to the full bias Current, when the base of the input 
transistor is driven negative. Schottky-Barrier diodes A3CR4 and A3CR5 further limit the output of the 
first stage to prevent overdriving the second stage. Both amplifier stages are biased with constant emitter 
current for each pair by current source transistors A3U1B and A3U1E. All six transistors A3U1A through 
A3U1E are contained in a 10-pin integrated circuit which helps improve performance by reducing stray 
capacitance and lead length inductance. 

Proper overall operation of the limiter can be checked by monitoring both the front-panel CAL OUTPUT 
and the 100 MHz test output J4 while detuning A3L4 OSC PEAK in the 100 MHz Crystal Oscillator. As 
A3L4 is detuned, the power at the 100 MHz test port J3 will decrease. If the Limiter is operating properly, 
the front-panel CAL OUTPUT level should change less than 0.1 dB for a 10 dB change in the 100 MHz test 
output. 

150 MHz Low-pass Filter 0 - ^50 MHz Low-Pass Filter attenuates fhe harmonics present at the 

output of the Limiter. This filter is based on a five-element, 0.01 dB ripple, Chebyshev design wjth a 3 dB 
cutoff frequency of 150 MHz. If the Limiter and the 150 MHz Low-pass Filter are operating properly, the 
second and higher 100 MHz harmonics will be attenuated by greater than 30 dB. 

Regulatbr 0 . The Regulator is a resistive divider and emitter follower used to furnish dc bias 

voltages, to the 100 MHz Oscillator and to the Limiter. 

300 MHz Bandpass Filter 0 . The 300 MHz Bandpass Filter is used to reject all 100 MHz harmonics 

but the third produced in the Frequency Tripler. Its operation is the same as for the 321.4 MHz Bandpass 
Filter, 
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A37 THIRD CONVERTER ASSEMBLY TROUBLESHOOTING 

Proper operation of A37 Third Converter Assembly can usually be verified by checking the conversion 
gain from 321 .4 MHz to 21 .4 MHz as called by signal levels on the schematic. If the conversion gain is low 
but the 100 MHz signals at the front panel CAL OUTPUT and 100 MHz test port J3 are correct, the in- 
ternal signal levels in A37 Third Converter Assembly should be measured. To do this, the helical 
resonators must remain covered or they will be mistimed. This can be accompished by first rernoving A37 
Third Converter Assembly cover. A37 Third Converter Assembly is then tilted out from the instrument. 
The cover is then turned upside down (side with silkscreen markings against the housng) and one side of it 
used to cover the helical resonators. Use the mesh gasket between the cover and housing and place a piece 
of tape over A3Q4 and Q3U1 to keep the gasket from possibly shorting these parts. Replace the 14 screws 
holding the cover and gasket in place over the helical resonators. When this is complete, the inputs and 
outputs of the helical resonators, the Third Converter Amplifier, the Third Converter Mixer, the Tripler, 
and the 100 MHz Crystal Oscillator will all be exposed. The helical resonators 
will not require adjustment. 

The RF signal levels inside A37 Third Converter Assembly can now be checked with another spectrum 
analyzer and a 500fi 10:1 resistive divider probe such as the 10020A. If such a probe is not available, a 
satisfactory substitute can be made from a BNC female connector and a 464-ohm, 1 /8-watt resistor (see 
Figure 8-101). The spectrum analyzer should be i.'sed with the input attenuator set to 10 dB or greater for 
input protection and to provide a good 50-ohm load for the divider. 




The signal levels called out in the schematic can be traced with the probe and should read within ± 2 dB of 
indicated levels. Care must be taken to identify the proper signal frequencies on i:i? spectrum analyzer 
display. Signal level readings at measurement points A, B, C, F, and H and at J 1 and J2 must be taken with 
the case of the probe gfolinded directly to a convenient point on A37 Third Converter Assembly housing or 
cover. Measurements at other test points can be made with the probe case ungrounded. 

Note that a 321 .4 MHz, - 30 dBm signal from an external signal source can be applied to J 1 in place of the 
internal signal from K5.I1. This may be necessary if the signal peak cannot be found when tuning the 
8565B. 

If the conversion gain is low and the 100 MHz signal at test port J3 is low or nonexistent, or the front-panel 
CAL OUTfeUT signal is low or nonexistent, then the Third Converter Oscillator should be troubleshot. 
This can be done by removing the cover and leaving A37 Third Converter Assembly housing in place. Note 
that the helical resonators will be uncovered and therefore mistuned, so RF signal levels at measurement 
joints A, B, C, F apd H and at J2 will be incorrect. However, removal of the cover will allow access to the 
coippon^nts pfthe Ljmiter.^^ 
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NOTES 

1. REFERENCE DESIGNATORS WITHIN 
THIS ASSEMBLY ARE ABBREVIATED. 
FOR COMPLETE DESIGNATOR PREFIX 
WITH ASSEMBLY REFERENCE DESIG- 
NATOR. 

2. UNLESS OTHERWISE INDICATED: 
RESISTANCE IN OHMS (iT) 
CAPACITANCE IN MICROFARADS (juF) 
INDUCTANCE IN MICROHENRIES (juH) 

3. TRANSMISSION LINES ARE SHOWN AS 
FOLLOWS; 

n 



4. SIGNAL LEVELS ASSUME FOLLOWING 
SETTINGS: 

GREEN (NORMAL) SETTINGS 
INPUT ATTEN: OdB 
FREQUENCY SPAN MODE: ZERO SPAN 
100 MHz -10 dBm (CAL OUTPUT) SIG- 
NAL ANALYZER INPUT 
ANALYZER TUNED TO SIGNAL 

5. INTERNAL RF SIGNAL LEVELS ARE 
MEASURED USING A SPECTRUM ANA- 
LYZER WITH A 10:1 (20 dB) RESISTIVE 
DIVIDER PROBE (500 OHM INPUT 
IMPEDANCE). ADD 20 dB TO SPECTRUM 
ANALYZER READINGS TO OBTAINTHE 
LEVEL AT THE PROBE TIP. 

6. COVER (UPSIDE DOWN TO MAKE 
TEST POINTS ACCESSIBLE) MUST BE 
IN PLACE OVER HELICAL RESONATORS. 

7. SIGNAL LEVEL AT TPN MEASURED 
WITH 50 OHM LOAD ON FRONT PANEL 
CAL OUTPUT. 
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Figure 8402. A37 Third Converter Assembly, Component Locations 



A37 



Figure 8-103. A37 Third Convener Assembly .Schematic Diagram 
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AW POWER SUPPLY ASSEMBLY, CIRCUIT DESCRIPTION 

A40 Power Supply Assembly is made up of two subassemblies: A40A1 Rectifier Assembly and A40A2 
Regulator Assembly. A40A1 Rectifier Assembly converts the voltages from the transformer secondary to 
unregulated dc voltages. These unregulated voltages are then regulated and distributed to the rest of the 
ihstrument by A40A2 Regulator Assembly. 

There are nine regulated voltages (-f5.2V, ±10V, ±15V, -I- 20V, +30V, -40V, -H58V) and one 
unregulated voltag?; ( -♦- 26V UNREG). The regulated voltages are referenced to a -H5V reference supply. 
A40A1 Rectifier Alssembly contains the rectifiers for the +5.2V, ± 15V, -f 20V, and —40V supplies. The 
-1-30V and -f 158\| rectifiers are located in A40A2 Regulator Assembly. The ±10V supplies are derived 
from the regulated ± 1 5 V supplies. 

A40A1 Rectifier Assembly 

A4UA1 Rectifier Assembly receives its line voltage from the Line Module Assembly FLl through the Line 
Voltage Selector Card TBl and Transformer T1 . Cl , C2, and C3 reduce conducted RFL 



+ 5.2V Rectifier O - The +5.2 V Rectifier is a full-wave rectifier consisting, of CRl, CR2, CR19, and 
CR20. Filtering is by C7. R1 acts as a bleeder resistor for C7 when the supply is shut off. C6 filters the 
diode switching transients and Cl reduces the conducted RFL 



+15V Rectifier |@ . The +1 5V rectifier is a full-wave bridge rectifier made up of CR7 . CR4, CR5, and CR6. 
The ac ripple is filtered by C9, and the switching transients by C8. R2 is the bleeder resistor for C9, and C2 
is used to reduce ithe conducted radio-frequency interference (RFl). 



- 15V, +20V, land -40V Rectifiers 9 Q O . The - 15V, +-20V, and -40V rectifiers are 
similar to the +■ 11 5 V rectifier,. In addition, the -40V rectifier has overvoltage protection which will short 
the transformer and blow th6 line fuse whenever the line voltage is above the line module setting. For 
example, if the line module is set for 4- 120V and the instrument is plugged into a 240V outlet, VRl will 
begin to conduct and turn on Ql. This will short the transformer secondary and blow the line fuse. 



A40A2 Regulator Assembly 

+ 15V Reference Supply 9 • ^he +15V reference voltage is derived from the +-6.2V reference 

zener diode VR3. This voltage is filtered by R15 and Cl 8 and then amplifi:'dl by 1 14 to -+ 15V. The +- 15V 
output is fed back and applied to the inverting input of U4 through the voltage divider R16, R17, and R18. 
R17 adjusts the gain for + 15V ±0.005V out. C2 decreases the gain to unity at line frequencies for less 
ripple. 

When first turnibd on, the output voltage of some op amps will rise with their positive supply voltages 
before beginning to regulate. This can cause the reference voltage to rise above + 15V, which would trigger 
the overvoltage protection of the supplies, causing them to crowbar their outputs. To prevent this, VR2 is 
used to supply positive feedback, which prevents the output from going above about 13V before U4 goes 
into regulation. kl4 supplies bias current to VR3, and R85 increases the available output current. 

+ 5.2V Supply 9 . There are four main elements to the supply: the error amplifier Ul, R54, and 

R55; the series Regulator Ql; the current limit R56, R57, R58, and Qll; and the overvoltage protection 
VRll, R60, ami QIO. Ul compares the output (regulated) voltage +5.2V with the reference voltage 
-I- 5.2V (derived from the -I- 15V REF through the resistor divider R54 and R55) and applies base drive to 
the Series pass transistor Ql to regulate the output voltage. 

ii ' ■ 

The current limit is set by the voltage developed across R56 by the output current. As the output current 
increases, the vdltage drop across R56 increases, which raises the voltage at the base of Ql . This also raises 
the voltage at tliie base of Ql 1 through the resistor divider R57 and R58. As the output current increases, 
Qll begins to turn on and shunt the base drive of Ql to the output. This starves the series regulator Ql, 
which lowers the output voltage and foldback limits the output current. This circuit is a foldback current 
limiter which has less current at short circuit than at its maximum current capability. 
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Overvoltage protection is enabled whenever the output voltage is high enough to forward bias VRU. This 
turns on the SCR QIO, which shunts the output and causes the supply to current limit. Cl 1 and R56 roll off 
the gain to prevent oscillation, and CR27 iJ))rotects the Q1 base-to-emitter junction from reverse break- 
down. The LED DS6 is biased by R59 and Mns on when the power supply is on. CR30 provides reverse 
voltage protection. ' 

+ 10V, -10V, +15V, -15V, + 20V, + 30V, and -40V Supplies 0 

O © O O 0 O -Thebthersupplies, except for the -I- 158V Supply, operate similarly to 
the +5.2V Supply. The -40V and +30V Supplies have additional circuitry limiting the voltage supj5lied 
to the error amplifiers U2 and U9 to keep from exceeding the rnaximum supply ratings. 

The —40V unregulated voltage is too high to supply U2 directly without damaging it. 0l,2 is used to 
the .supply current, and VR6, VR7, and VR 1 7 limit the voltage across U2 during high-power line operation 
and whenever the output of the supply is shorted. R34 supplies Q2 with the base dr;ive during startup. 

In/the +30V Supply, VR14 keeps the output of U9 pin 6 froth going below the negative teitmina! (pih 4) 
when the output of the supply is shorted. Q27 limits the output cunent of U9, and VR15 limits the vqltage 
across its supply terminals. CR44, C17, R80, C16, and C15 form the rectifier for the +30V unregulhted^^^^ 
voltage. The resistor divider, R83 and R84; samples the line voltage from.the trahsfoltmeffSecohdary ^ This 
voltage is sent to the Sweep Generator Assetnbly when the LINE rriode of the SWEEP TRIGGER is 
selected. 






'/. !■ 



/ f., 

the + 26V UNREG voltage is tapped ort %<)in the input to};the + 20V Supply . 



1+ 158V Supply O j ‘ . The 4; tS«V Supply is similar to the othei$ except fdr the, ntunner in whic^^ 
(the error amplifier controls the-series re^ . 



Q31 acts as a constant current source 5, in by CR2l ji CR22, and R41 ([see EigUrc 8-104)/ T 
current is either fed asib»as6 to th(» series regidator Q9 or shunted to ground by UlO through Q29. The 
base voltage of Q29 is fixed % the voltage divi&r k42 and P tc control the base 

current to Q9 by iregulating the current^lirough Q2^t belpslO quickly bring UlO into reguladon and 
to prevent the Qutput voltage from overshobing oh R43, C7, and CIO prevent the oiUput 

voltage from overshqotisS^ and triggering the overvoltage prOtecEpn circuit after the removal of a shprt a) 
theoutput. 



, ' ) ^ ' I) 



7 /• 












Q28, R47, R48, and R50 forhi the current limidng circuit. VR9^ VRldt(R52^ and Q30 fonii the overvoltage 
protection. C9 and TAl roll off the gain to prevent oscillation. DS5 is bidsed d by to indic^^^^^ vyheh 
the supply is on, 



■ ' j. i: 









CR26, C8, "i 40 , G21, and ciimake up therectitier; w sindlar to the other ful(nyave bn dge rectifiers 
except that the four^diode bridge is one package, CR26. 
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NOTES 



1. REFERENCE OESIGNATORSWlTHINTHIS 
ASSEMBLY ARE ABBREVIATED. FOR 
COMPLETE DESIGNATOR PREFIX WITH 
ASSEMBLY REFERENCE DESIGNATOR. 

2: UNLESS OTHERVi/ISE INDICATED: 
RESISTANCE IN OHMS (12) 

CAPACITANCE IN MICROFARADS (juF) 
INDUCTANCE IN MICROHENRIES (|LtH) 

3. Q1 THRU 04 ARE DARLINGTON PAIR 
TRANSISTORS. 

4. A41S1 IS LOCATED ON A1 FRONT PANEL 
DISPLAY ASSEMBLY. 



/!NOQfi7 
TOP V/ifFV 






A40A1, 

A40A2 



Figure 8-107. A40AI Rectifier Assembly, A40A2 Regulator Assembly, 
and A41 Line Module and Cable Assembly, Schematic Diagram (2 of 2) 
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Model 8569A \ Service 

A42 COMB GENERATOR ASSEMBLY (OPTION 001), CIRCUIT DESCRIPTION 

A42 Comb Generator Assembly consists of A42A1 Comb Generator Board mounted in a housing for 
required shielding. It drives U1 Step Recovery Diode Module to generate 100-MHz comb teeth. 

A42A1 Comb Generator Board 

I 

The Comb Generator Board consists of four major circuits: 

• Crystal Oscillator 

• Driver 

• Output Amplifier 

• Power Supply Filter 

Crystal Oscillator O • The Crystal Oscillator uses Q1 as a common-base amplifier whose output is 
capacitively divided down by C6and C7 and fed back to the input through quartz crystal Yl. The oscillator 
frequency is thus the series-resonant frequency of the crystal. C3 OSC PEAK adjusts the resonant 
frequency of the output tank circuit for maximum output. C5 FREQ and factory-selected inductor L3 
provide for minor adjustments in frequency. 

Driver o • The Driver amplifies the signal from the crystal oscillator to provide enough power to drive 
the Output Amplifier. The Driver is a conventional Class-A amplifier, with'RT through RIO setting the bias 
for Q2. When the Comb Generator is not being used, the OUTPUT ENABLE line is grounded, removing 
the bias to Q2 through CR4 and disabling the Driver. When front-panel COMB GENERATOR 100 MHz 
switch S3 is pressed, the OUTPUT ENABLE line is open. CR4 is then reverse-biased by R15 and no longer 
affects the operation of the Comb Generator. 

Output Amplifier 9 • The Output Amplifier amplifies the signal from the Driver to drive U2 Step 
Recovery Diode Module. Q3, a high-efficiency, Class-C amplifier, is turned on only during the positive 
half cycles of the incoming signal. CR5 and R12 serve as loads to the negative half cycles. Cl 5 OUTPUT 
MATCH provides for matching the output of Q3 to the 50-ohm input impedance of U 1 . 

Power Supply Filter O ■ The Power Supply Filter consists of simple RC filters. This circuitry filters 
out noise from the -I- 15V supply line. 



U2 Step Recovery Diode Module 



U2 is an integrated step recovery diode module whose input is matched to 5012 at 100 MHz. When the 
Comb Generator is enabled, the output of U2 is a train of narrow, high-amplitude pulses at a repetition 
rate equal to the input frequency. The resulting comb spectrum consists of lines at all multiples of the input 
frequency up to and beyond 22 GHz. 



AT9 3dBPad 



AT9 is a 3 dB pad that helps to isolate the load from U2. 

KBRFSwItch 

K6 is a coaxial RF switch controlled by the QOMB GENERATOR 100 MHz switch on the front panel. 
When the Comb Generator is enabled, K6 selects the output from the Comb Generator and routes itto A34 
RF Attenuator Assembly through cables W40 and W41. When the Comb Generator is not enabled, K6 
connects the front-panel INPUT 50Q .01- 22 GHz connector to A34 through cables W 1 and W41 . 
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Hewlett-Packard Interface Bus (HP-iB) is a carefully defined instrumentation interface thm simplifies 
the ihterg^^ pf instrunients, calculators^ and computers into systems. It miid compatibility 
prolilems ^ devices and has sufficient flexibility to accommodate future products . I The is an 

impleihentation of the Institute of Electrical and Electronic Engineers (IEEE) Standard 48S:ahd conforms 
to the rnain iriter face docunieht of the International Electrotechnical Gomipissipn (IEC). ' 






T?he i6-line bus to iiiterconnect up to 1^ instrijments. This btis ils normally tfie only com- 

municaiid^^^ between interconnected units. Each iristrumeiit on the bus is connected in parallel tp th^ 16 
lines of the ibus. Eight of the lines are used tb transihit dat^l and the remaini^^^^ eight are uS^d fpr com- 
'irfinhicatibn tW f ■ ■' ' : 



■ >x': ’l':; 
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i)Sta i^^^^ on the eight HP-IB data lines as a series of ‘bytesph the , 

pljafor^ Normally, a seven-bit ASCII code is used, with the eiglul|Mt 

| i|0r a p^^ if desired. Data is transferred by means of an interlocked ‘handshake' tej^hhloue; This 

l^uencp permitsi asynchronous communication over ^ wide range of dma rates. : 



Code for 



‘ .H:r. 



' l|a^ device on the HP-IB functions as a listener, telk^r, or ebntroHer^^ device might function, at di^ 
P|ererit^ifcimes, as a listener or as a talker.':' ip, ,f'‘ ; Ji 

A LlS^ a device capable of receiving data from other instruments. Examples of this type of device 

pirer; printers, display devices, programmable power supplies/ and programmable signal sources. i 

fA TALpER is a device capable of transmitting dat^ to other instruments . Examples of this type of device 
Ihre: tape readers, voltmeters, and counters- 
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A controller is a device capable of managing communications over tjie HP-IB. An example of this 
typebf device is a computer with an appropriate Ihput/Output (I/O) interface. 
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Am at a time to be an active talker, and ohly one m^y be an active 

qdntroUef^ Op to 14 devices may be listeners at thie same / 
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t The structure of the HP-iB, as shown in Figure 8- 1 1 0, consists of data lines, data byte transfer control 
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pif lipes, and general interface mariagement feohtrol) lines. 
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f I Qata Lineal The dm eight signal lines that carry data ii^ bit parallel, byte serial format 

lines carry addresses, program data, rneburement data, universal edmmands, 
devices interconneemd in the system. Inc|entification qf the tybe of data 
jf‘ y present on thb DIO signal lines is indicated by the ATN (attention) signal. When the ATN signal is true, 

or universal commands j^re present on the data bus, ahd all connected d^viees are required 
I ' ;! V to monitor the pto lines. When the ATN message is false, then device-dependent data (e. gi, programming 

||liii|5jS|d^a|'^''CW®d'between devices previously / 
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Transfer of each byte on/tbe Data Bus is iecomplislled via a set Of three signal 



NRFD (not ready f6t |da|ta),^/a^ NDAC (not 4ata accepted); Th^ signals 
' Operate in an interlocked handshake mode, Each Of the signal linb NDAC is connected as a 
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Figure 8-110, I^P-IB Interface Connectiomand Bus Structure 
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logical ANP (wired ORXto all devices cpnnected to th^ interface. The DAV signal is sent by the talker and 
received by potential listeners, whilf NRFD and NPA€ signals are sent by potential iiteners and received 
by the talker. ■ ^ I 
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Control Lines; The general interface management (control) linesr manage the bds to effect an orderly 
flow of messages. The IFC (interface de^ message places the interface sy stent in a known quiescent state. 
SRQ (service request) is used by a device^^t^ indicate the need for attention or service and to request ah 
iriferruptibn of the ^i^rt^eht sequence of event enable) is used to select between two alternate 

sources of device program data. EOl (f nd of identify) is used.to indicate the end of a multiple-byte transfer 
sdju^hce or, in conjunctioii with ^TN, to cj^ecute a polling sequence.^ ^ ^ 
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Iij addition, data such as trace" valpes can be prbcessld by the controller and then Written with app^ropriaie 
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NOTES: 



Service 



1. REFERENCE DESIGNATORS WITHSN 
THIS ASSEMBLY ARE ABBREVIATED. 
FOR COMPLETE REFERENCE DESIG- 
NATOR, PREFIX WITH ASSEMBLY 
REFERENCE DESIGNATOR. 

2. SI ADDRESS SWITCH LOGIC: 

GND = 0 = OFF 

OPEN = 1 = ON 



3. MNEMONIC TABLE: 



MNEMONIC 


DESCRIPTION 


A0R1 

THROUGH 

ADR5 


HP-IB ADDRESS 
LINES 


0101 

THROUGH 

0108 


HP-IB DATA 
LINES 


EOl 


LOW=ENDOR 

IDENTIFY 


REN 


LOW=REMOTE ENABLE 


DAV 


LOW=DATA VALID 


NRFD 


HIGH==READY FOR 
DATA 


NDAC 


HIGH=DATA ACCEPTED 


IFC 


LOW=INTERFACE 
CLEAR TRUE 


SRQ 


LOW=SERVICE 

REQUEST 


ATN 


LOW=ATTENTION TRUE 



4. FACTORY HP-IB ADDRESS SWITCH 
SETTING IS 18 (A2 AND AS ONK 

5. HP-IB CABLE PINOUTS: 




SHIELD 

ATN 

SRQ 

IFC 

NDAC 

NRFD 

DAV 

EOl 

DI04 

DI03 

DI02 

DI01 



AS SEEN FROM 
REAR PANEL 



! 



A43 



Figure 8-112. A43 HP-IB Connector Assembly, Schematic Diagram 
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